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HIS MAJESTY THE KING 

Long ago His Majesty graciously accepted an invitation to dine at the Reform Club, 
London, in companj^ with Bntish surgeons, leaders of British mdustry, and representatives 
of industnal welfare He saw the first film ever produced on rehabihtation of the injured 
It was an amateur’s film, wthout sound or colour, measurmg only sixteen milhmetres, 
but the King was keenly interested in the demonstration of patients whose fractured ^v^sts 
and plastered hmbs did not prevent them making beds and peehng potatoes, whose fractured 
ankles did not deter them from walking many miles m plaster, and whose fractures of the 
spine did not hmit the vigour of spinal muscle exercise At that time there was little interest 
in the treatment of bone and joint injuries, it was a neglected part of surgerj^ The 1935 
report of a fracture committee of the Bntish Medical Association was reveahng, disturbing, 
and even starthng A high proportion of fractures caused permanent disabilitj^ His 
Majestj^’s Government appointed an inter-departmental committee to investigate and report 
Organised services were studied m the fracture clinics of Manchester and Liverpool The 
development of fracture clinics, orthopaedic departments, and accident senuces was recom- 
mended An Accident Hospital was planned for Birmingham Hey Groves, in one of his last 
endeavours, urged the claims of a great accident centre for London There was progress — 
but it was slow — very slow 

Fracture centres and facihties for rehabihtation had been developed m 1914-18 by 
Robert Jones but they failed to survive A second great war was needed to dnve home the 
facts In 1939 and 1940 the Royal Air Force, ArmJ^ and Emergency Medical Services were 
encouraged to develop segregated traumatic and rehabihtation units The Ministry of 
Fuel and Power established rehabihtation centres for miners The Battle of Bntain in- 
spired men to fly and fight wuth fractured hmbs in plaster, pilots asked for a hollow to be 
cut m the palm of the plaster so that the throttle would not shp Royal Air Force rehabilita- 
tion centres became a Mecca for those who were eager to see the speed vuth which recoverj'^ 
was possible after grave and multiple injuries these centres of phj sical, occupational, and 
recreational therapj?^ were emulated and improved upon in the United States, Canada, 
Austraha, the Soviet Union, and elsewhere in the world His jMajesty \asited such units m 
the vicinity of London and vutnessed the intensive redevelopment of muscles by active 
exercise and faradic stimulation 

These were inspired days Dramatic results were achieved in the iMiddle East, North 
Afnca, and Italy Men wounded on the Contment, and treated in the base hospitals of 
Bntam vuthin a few hours of injury, were returned urgentlj^ to the fighting line Emergencj' 
treatment, continuity of supenusion, after-care and rehabihtation vere the order of the 
daj'' — a day of inspiration and enthusiasm But let us recall that in the 1914— IS var such 
services were developed, they were perfected, the}’^ were forgotten In the 1939^5 var tiiey 
were developed once more, they were perfected once more Mill the} be forgotten once 
more’ It depends upon the surgeons of the English speakmg nations — the Bntish 
Commonwealth, and the United States of Amenca, with their colleagues in Europe, South 
Amenca, and other continents M'lll the ideals uhich inspired us dunng i\ar be kept alne’ 
Mhll surgeons co-operate in joint endeavour’ 
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liui'i'i'' liiuloii into Tn iiiti i-.uli(ul.n lig.nm'iil, .iiicl even how to lieat lecurrent dislocation 
In llie hono-MtleiV in nii]nilatioii No single sliuctuie in oi around the joint was immune 
fioiii itluk \\( weu I'xpeclod to know the opeiations of Clairmont, Joseph, Ehrlich, 
Ondiid 11\ lunette Kk h Ed( n, Ikinkail, Loefllcr, Hoffmann, Handle, Keller, Thomas, 
\\ uhniL: Hindu ■'Oil, Kelloqg ‘s|ieed, hoMc, Hialcict, Hcymanowilsch, and Nicola Even 
within the 1 i''t ten m iis new modilie itions of technique have been desenbed by Wahl, 
llobiil Kobuts Kj( II-Huiini.in, Kiijiji, h'lcjka, Kapcl, Janck, Ahlberg, Stenport, and 
( unit/ ind it IS with some difiidi nci that in this \cijmuniber we record the special technique 
of tin qii it '■uigions (ulhi , Putti, and Platt 

‘siiili Imtori indiiati s that wo ha\c indeed lived during the last twenty-five j^ears " in 
the stimnhis of i ureit ]ieriod of ojiei itnc orthopiedic siirgcrj^ ” and that such stimulus, by 
conouiti iting the minds of suit'cons upon technique, has carried wuth it the danger of 
111 electing fund nnentals ] lie fact is that the pathological anatom}^ of recurrent dislocation 
of the ^houlilei joint w is desenbed \ei\ accurately more than sivt}^ 3 ^ears ago Even before 
lt>*)0, Hivorx and H \kim \\\ illustrated detachment of the glenoid labrum and capsule wath 
stripjung of pt iiosteum from the fiont of the neck of the scapula, and a traumatic defect m 
the head of the humerus which .illowed it to subluxatc over the glenoid margin while still 
run lining within the cajisule of the joint 13ut these essential j)athological features were 
iwcrlookid and forgotten, iiid in the course of a fevensh search for new’^ modifications of 
ojicratne technique the\ were ignored Flic attitude of man}’’ surgeons is illustrated by the 
most rcccnth juibhshed rcucw on the subject,"' m w’hich the review’er suggests that the 
patholog\ IS rcalh unimportant and indeed “ is irrelevant if Nicola’s operation or one of 
its modifications are used, since this procedure does not aim to repair the anatomical defect ” 
In tlic words of E\arts Ambrose Graham “There is ovei -emphasis on the art of surgery 
1 here is neglect of the science of siirger}' V man cannot be a good surgeon if he is not a 
good jiathoiogist H hat can we do to reinspire the spirit of John Hunter > ’’ 

1 he spint of inquirx’, and the stud}’ of basic problems, is clearly evident m each of the 
contributions in tins number Blundell Bankart still believes that detachment of the 
glenoid labrum is the " essential lesion ’’ and that injury to the head of the humerus is 
relatu eh unimportant Ivar Palmer on the other hand believes that a defect m the humeral 
head is the essential lesion and that labnal detachments are relatively unimportant But 
the careful study of Crawford Adams, and the investigations of Eyre-Brook and Gallie, 
make it clear that there is no one “ essential ’’ element in the pathology, any more than there 
IS a single essential feature m the pathological anatomy of any dislocation, or recurrent dis- 
location, w'hether of the ankle, patella, hip, elbowg or spine In all these joints, dislocation 
causes detachment of capsule from the periphery of the socket, sometimes fracture of the 
margin of the socket, and often compression injury of the dislocating bone, and any of 
these elements may predispose to recurrent dislocation if the first injury is not immobihsed 
adequately Similarly in the case of recurrent dislocation of the shoulder joint there is usually 
antenor capsular detachment from the glenoid, sometimes fracture of the glenoid margm, 
and often compression fracture of the head of the humerus Detachment of the capsule and 
periosteum of the neck of the scapula is observed in 80 per cent of cases As a rule there 
is associated contusion of the articular surface of the humerus, which with recurrent dis- 
placement becomes an increasingly important defect In other cases damage to the humerus, 
even at the time of initial injury, is a compression fracture of such degree that alone, without 
antenor capsular stopping, it is responsible for 15 to 20 per cent of recurrent dislocations 
With the pathology thus clearly recognised the rational type of operation is clearly 
indicated There are three underlying pnnciples 1 If there is an antenor capsular defect 
it must be closed by suture, or at least be buttressed by scar tissue or bone, 2 Whether 
there is a capsular defect or not, the extremes of external rotation movement must be 
* International Abstracts of Surgery (Surgery Gynaecology, and Obstetrics (1947)) 85, 391 
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BUCKINGHAM PALACE 


28th October 1947 

My dear -5iV ^ 

The King has heard with much interest of the 
proposal that a new Journal of Bone and Joint 
Surgery should be established, in which the Nations 
of the British Commonwealth will share with the 
United States of America the task of recording 
recent progress and of publishing new discoveries 
His Majesty has always followed with close 
attention the development of Orthopaedic and Accident 
Surgery, and commands me to convey to you, as its 
first Editor, his best wishes for the success of 
this new venture, supnorted as it is by all the 
English-speaking peoples in collaboration for the 
welfare of mankind as a whole. 

Yours very truly 

Sir Reginald Watson-Jones, 

PROS. 




VOL SOB, No 1 


FEBRUARY 1948 


Old Senes 
Vol 46 B No 1 


The Journal of 
Bone and Joint Surgery 

HIS MAJESTY THE KING 

Long ago His Majesty graciously accepted an invitation to dine at the Reform Club, 
London, in companj^ with Bntish surgeons, leaders of British mdustry, and representatives 
of industnal welfare He saw the first film ever produced on rehabihtation of the injured 
It was an amateur’s film, wthout sound or colour, measurmg only sixteen milhmetres, 
but the King was keenly interested in the demonstration of patients whose fractured ^v^sts 
and plastered hmbs did not prevent them making beds and peehng potatoes, whose fractured 
ankles did not deter them from walking many miles m plaster, and whose fractures of the 
spine did not hmit the vigour of spinal muscle exercise At that time there was little interest 
in the treatment of bone and joint injuries, it was a neglected part of surgerj^ The 1935 
report of a fracture committee of the Bntish Medical Association was reveahng, disturbing, 
and even starthng A high proportion of fractures caused permanent disabilitj^ His 
Majesty’s Government appointed an inter-departmental committee to investigate and report 
Organised services were studied in the fracture clinics of Manchester and Liverpool The 
development of fracture clinics, orthopaedic departments, and accident senuces was recom- 
mended An Accident Hospital was planned for Birmingham Hey Groves, in one of his last 
endeavours, urged the claims of a great accident centre for London There was progress — 
but it was slow — very slow 

Fracture centres and facihties for rehabihtation had been developed m 1914-18 by 
Robert Jones but they failed to survive A second great war was needed to dnve home the 
facts In 1939 and 1940 the Royal Air Force, Armj^ and Emergency Medical Services were 
encouraged to develop segregated traumatic and rehabihtation units The IMimstry of 
Fuel and Power established rehabihtation centres for miners The Battle of Bntain in- 
spired men to fly and fight wuth fractured hmbs in plaster, pilots asked for a hollow to be 
cut m the palm of the plaster so that the throttle would not shp Royal Air Force rehabilita- 
tion centres became a Mecca for those who were eager to see the speed vuth which recoverj'^ 
was possible after grave and multiple injunes these centres of phj sical, occupational, and 
recreational therapj?^ were emulated and improved upon in the United States, Canada, 
Austraha, the Soviet Union, and elsewhere in the world His IMajesty \usited such units m 
the vicinity of London and vutnessed the intensive redevelopment of muscles bj^ active 
exercise and faradic stimulation 

These were inspired days Dramatic results were achieved in the IMiddle East, North 
Afnca, and Italy Men wounded on the Contment, and treated in the base hospitals of 
Bntam vuthin a few hours of injury, were returned urgentlj^ to the fighting line Emergencj' 
treatment, contmuitj'^ of supenusion, after-care and rehabihtation vere the order of the 
daj^ — a day of inspiration and enthusiasm But let us recall that in the 1914-lS var such 
services were developed, thej^ were perfected, the}”^ were forgotten In the 1939^5 war tiiey 
w^ere developed once more, they w'ere perfected once more Mill the} be forgotten once 
more’ It depends upon the surgeons of the English speakmg nations — the Bntish 
Commomvealth, and the United States of Amenca, with their colleagues in Europe, South 
Amenca, and other continents M'lll the ideals which inspired us dunng war be kept alne’ 
Mhll surgeons co-operate in joint endeavour’ 
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EDITORIALS 


The new Journal of Bone and Jomt Surgery is a sj^mbol— a symbol of united effort by 
the nations of the world In these circumstances we are proud to publish in the first British 
number a message from the King His Majesty was anxious “ not to let the appearance of 
this Journal pass nuthout some mark of his approval ” Surgeons throughout the Common- 
wealth and Empire will accept ivith devoted loyalty His Majesty’s command to work in 
collaboration for the welfare of mankind They rejoice that m this task it is their privilege 
to join vuth surgeons of the United States of Amenca 

LOB’S WOOD 

In the midsummer of 1947, fellows and associates of the British Orthopaedic Association 
sent a warm miutation to their colleagues in the United States to discuss the Journal of Bone 
and Jomt Surgery The Amencan Orthopaedic Association and the Academy of Orthopaedic 
Surgeons were prompt in their response Transatlantic air reservations were made withm a 
few daj^s Dr R I Hams of Toronto travelled, not as the new leader of Canadian orthopaedic 
surgery, but as President-elect of the Amencan Orthopaedic Association — a Canadian, ivith 
Bntish traditions, thinking and speaking as an Amencan — thus hnking the Old World with 
the New Dr WiUiam Rogers, Editor in Boston, came with aU the benign and lovable 
quahties we respect and esteem Dr Clay Ray Murra}^ of New York — that gallant gentleman 
— laid aside personal problems and accepted the last duty of his life Dr Earl McBnde 
of Oklahoma represented, mth accomphshed charm but firmness of purpose, the younger 
orthopaedic surgeons and the Academy Discussions were destined to take place in the 
President's room of the Royal College of Surgeons of England ivith its dignified atmosphere 
of history and tradition 

Surelj it was by more than coincidence that the first week-end was spent resting m that 
very House-m-the-Wood in Surrey in which J M Bame was for so long a welcome guest, 
and in which he was inspired to the whimsical wuiting of " Dear Brutus ” — A Comedy m Three 
Acts The words of Lob ivill be remembered “ It is aU nonsense of course, just foohsh talk 
of the loUagers The)'’ say that on Midsummer Eve there is a strange wood in this part of 
the country They say that m the wood you get what nearly everybody here is longmg 
for — a second chance ” Bntish orthopaedic surgeons, young and old, who came to hold 
prehmmary conversations vuth their Amencan fnends iviU remember that it was midsummer, 
we were “ m the depths of the wood m the enchantment of a moonhght night,” and we 
were given ‘‘ our second chance ” What ivill be our reaction? Will it be that of Margaret 
” I don’t want to be a might-have-been ”? Wfil it be that of Purdie " I feel there is 
something in me that mil make me go on being the same however many chances I get ”? 
Or vuU it be that of Joanna, on being reminded of Shakespeare’s words " The fault, dear 
Brutus, IS not m our stars but in ourselves, that we are underlings ” ? — 

“ Meaning that we have the power to shape ourselves? 

'* We have the power nght enough 

” But isn’t that rather splendid? 

” For those who hai e the gnt m them — ^Yes ” 

BRITISH-AMERICAN AGREEMENT AND COMMONWEALTH GO- OPERATION 

In this number is recorded the agreement reached at the London Conference, held m 
the Ro) al College of Surgeons of England m May 1947, between representatives of the British 
and Amencan Orthopaedic Associations The agreement was confirmed at the Exeter and 
Manchester meetings of the Bntish Orthopaedic Association and at the Hot Spnngs meeting 
of the Amencan Orthopaedic Association The new Journal of Bone and Jomt Surgery is 
now estabhshed It mil be pubhshed every six weeks, four annual numbers being edited and 
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ROYAL COLLEGE OF SURGEONS OE ENGLAND 

Where formal agreement \\as reached betrveen the Commom\ ealth of British Nations 
and the United States of America A suite of rooms iMthin the precincts of the College 
IS now the home of the British Editorial Office 
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published in Boston, each alternating Ainth one of four numbers edited and pubhshed in 
London The new Journal is directed by an Editorial Board of thirty-two members — sixteen 
representing the Amencan Orthopaedic Association and Academy of Orthopaedic Surgeons, 
and sixteen representmg the Bntish, Canadian, and Austrahan Orthopaedic Associations, 
the orthopaedic surgeons group of the Union of South Afnca, and the orthopaedic surgeons 
of other Dominions and Colonies of the Empire 

We haA^e embarked upon a venture which is unique m the history of surgical pubhcation 
Ne\er have the Nations of the Bntish Commonwealth shared equallj^ in such a project, 
never ha^^e the Bntish nations shared m equal partnership \vith the United States of Amenca 
The task has been accepted -with enthusiasm In the United Kingdom there is an eager sense 
of adventure and a determination to succeed In Canada the decision to collaborate was 
unanimous The Austrahan Orthopaedic Association was unanimous in its resolution b)’’ 
which the new arrangements " were heartily endorsed ” In New Zealand and the Umon of 
South Afnca the agreement was applauded The development is watched vuth interest 
throughout the world 

THE AMERICAN ORTHOPAEDIC ASSOCIATION— A TRIBUTE 

We in Bntain are un^vllhng to allow the first Bntish number of this Journal to be 
pubhshed vuthout expressmg to members of the Amencan Orthopaedic Association our 
sincere and deep gratitude for the very charactenstic generosity with which this great venture 
has been made possible The Journal is their property, of which they are justly proud, it 
has been " their child, created and nurtured b}'^ the ideals and efforts and money of their 
members ” The}^ have offered it — freely offered it — to the Enghsh-speakmg world It 
IS true that the " child ” has now reached adolescence and that it is looking forward to man- 
hood Its future IS even greater than that which was envisaged by its forbears nearly half 
a centur}’’ ago But for the dihgence ivith which growth has been fostered throughout these 
decades, for the fnendl}^ hospitahty which has long been offered to the Bntish Orthopaedic 
Association, and for the wsdom, vision, and foresight with which this new plan has been 

welcomed, we are profoundly grateful 

« 

RECURRENT DISLOCATION OF THE SHOULDER 

The ment of international co-operation in chnical and scientific investigation is demon- 
strated m this number in so far as the problem of recurrent dislocation of the shoulder is 
considered b}'^ a team of Canadian surgeons directed by Gallie and Le Mesurier, a team . 
of Ro3'^al Air Force surgeons whose work has been studied by J Crawford Adams, a group 
of Scandmaiuan surgeons who are welcomed to these pages through their spokesman Ivar 
Palmer, and a number of Bntish surgeons including BlundeU Bankart who contnbuted to 
a sjunposmm at the Annual Meeting of the Bntish Orthopaedic Association We regret only 
that it has not been possible to add contnbutions from the Johannesburg school, and from 
King of Melbourne and I\Ieehan of Bnsbane, who have done much to solve the problems of 
this disabiht}'^ As it is, we are able to report the chnical features, operative findmgs, and 
detailed follow-up results in no less than 641 recurrent antenor dislocations of the shoulder 
— a record m surgical literature 

^^^len man}'^ of us v ere 3 oung v e were bevuldered b3'^ the technique of more than sixt3^ 
operations A^'^e vere taught how to transplant a slip of the deltoid muscle, how to lengthen 
the subscapulans, and how to shorten it, how to phcate the capsule of the joint, to resect it, 
overlap it, and remforce it \Mth fascia, how to divide the shoulder muscles with the object 
of regammg equihbnum how to osteotomise the coracoid process, lengthen it, and insert 
grafts into it , how to sling the head of the humerus to the acromion, insert fascial stnps, and 
transplant free tendon^^ hov to graft bone to the neck of the scapula, how to convert the 
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liui'i'i'' liiuloii into Til inti i-.uli(ul.n lig.uni'iil, .uid even how to lieat lecurrent dislocation 
In llie liono-M tlei V in nii]nilatioii No single sliuctuic in oi around the joint was immune 
fioiii itluk W ( weu I'xpeclod to know the opeiations of Clairmont, Joseph, Ehrlich, 
Ondiid 11\ lunette Kk h Ed( n, Ikinkait, Loefilcr, Hoffmann, Handle, Keller, Thomas, 
\\ iihnu; Hindu ■'Oil, Kellogg ‘sjieed, he\iL, Hialciet, Heymanowilsch, and Nicola Even 
within the 1 i''t ten m iis new modilie itions of technique have been described by Wahl, 
Hob lit Kolnits K]( Il-Hi igni.in, Kuiip, iMcjk.i, Kapel, Janek, Ahlberg, Stenport, and 
( unit/ ind it IS w ith some difiidi nci that in this \ei 3 muniber we record tlie special technique 
of tin gi< it '■in gi oils ('i dill , Putti, and Platt 

‘siiili Imtori indiiati s tliat wo ha\c indeed lived during the last twenty-five j^ears " in 
the stimnhis of i greit ]ieriod of ojiei itnc orthopiedic surgcrji ” and that such stimulus, by 
conointi iting the minds of suigcons upon technique, has carried wuth it the danger of 
iiiglecting fund iinentals ] iie fact is that the pathological anatom}' of recurrent dislocation 
of the ^houldei joint w is dosciibed \ei\ accurately more than sivt}' 5 'ears ago Even before 
lt>') 0 , HKor\ and 11 \kim \\\ lilustratcd detachment of the glenoid labrum and capsule wth 
stripjung of pt iio''teuni from the fiont of the neck of the scapula, and a traumatic defect m 
the head of the hiiineriis which allowed it to subluxatc over the glenoid margin while still 
run lining within the caji'-iile of the joint But these essential jjathological features were 
iwcrlookid and forgotten, iiid in the course of a fevensh search for new' modifications of 
ojicratne technique the\ were ignored Ffie attitude of man}' surgeons is illustrated by the 
most rcccnth juibhshed rc\icw on the subject,"' m w'hich the review'er suggests that the 
patholog\ IS rcall} unimportant and indeed “ is irrelevant if Nicola’s operation or one of 
its modilications are used, since this procedure does not aim to repair the anatomical defect ’’ 
In the words of E\arts Ambrose Graham “There is ovei -emphasis on the art of surgery 
1 here is neglect of the science of surgery \ man cannot be a good surgeon if he is not a 
good jiathologist H hat can we do to reinspire the spirit of John Hunter > ’’ 

1 he spint of inquiry, and the study of basic problems, is clearly evident m each of the 
contributions 111 this number Blundell Bankart still believes that detachment of the 
glenoid labrum is the " essential lesion ’’ and that injury to the head of the humerus is 
relatu eh unimportant Ivar Palmer on the other hand believes that a defect m the humeral 
head is the essential lesion and that labnal detachments are relatively unimportant But 
the careful study of Crawford Adams, and the investigations of Eyre-Brook and Gallie, 
make it clear that there is no one “ essential ’’ element in the pathology, any more than there 
IS a single essential feature m the pathological anatomy of any dislocation, or recurrent dis- 
location, w'hether of the ankle, patella, hip, elbowg or spine In all these joints, dislocation 
causes detachment of capsule from the periphery of the socket, sometimes fracture of the 
margin of the socket, and often compression injury of the dislocating bone, and any of 
these elements may predispose to recurrent dislocation if the first injury is not immobihsed 
adequately Similarly in the case of recurrent dislocation of the shoulder joint there is usually 
anterior capsular detachment from the glenoid, sometimes fracture of the glenoid margm, 
and often compression fracture of the head of the humerus Detachment of the capsule and 
periosteum of the neck of the scapula is observed in 80 per cent of cases As a rule there 
is associated contusion of the articular surface of the humerus, which with recurrent dis- 
placement becomes an increasingly important defect In other cases damage to the humerus, 
even at the time of initial injury, is a compression fracture of such degree that alone, without 
anterior capsular stripping, it is responsible for 15 to 20 per cent of recurrent dislocations 
With the pathology thus clearly recognised the rational type of operation is clearly 
indicated There are three underlying principles 1 If there is an anterior capsular defect 
it must be closed by suture, or at least be buttressed by scar tissue or bone, 2 Whether 
there is a capsular defect or not, the extremes of external rotation movement must be 
* International Abstracts of Surgery (Surgery Gynaecology, and Obstetrics (1947)) 85, 391 
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controlled, 3 The larger the defect in the head of the humerus the more important is the 
control of external rotation movement 

If such principles are accepted it matters not whether the front of the ]omt is buttressed 
b}'- capsular suture or fascial repair, by glenoid bone block or coracoid lengthening It 
matters not whether external rotation movement is controlled by capsular reefing or sub- 
scapular shortening, or indeed by simple immobihsation of the hmb m internal rotation after 
an antenor exposure which is “ sufficiently traumatic and sufficiently bloody ” — a pnnciple 
of treatment advocated for recurrent shoulder dislocation two thousand years ago by 
Hippocrates who used the white hot cautery and insisted that “ then above all should 
the arm be continually bound to the side both night and day, for so would the cavity 
into which the humerus is mostly displaced be best cicatrised up and cut off ” Certainly 
it matters not whose name is attached to the particular procedure But although we may 
agree that mdividuahty should be preserved to the extent that each surgeon iviU decide for 
himself whether to use simple suture, fascial transplant, metal staples, or bone grafts, let us 
also agree that operations will be based upon pathological findings, and that we ivill not 
perpetuate biceps tendon transplants, muscle transpositions, acromial slings, and other 
procedures vhich are of purely histone interest, which “ do not aim to repair the defect,” 
and which have been shown to fail m a lamentably high proportion of cases 

One other feature of shoulder dislocation must be re-examined with the analogy of other 
joints m mind We were taught by Bank\rt that “ Recurrent dislocation of the shoulder 
has nothing whatever to do with ordinary traumatic dislocation It is from the first an 
entirely different injury, and it is produced in an entirely different manner The reason why 
dislocation recurs after reduction is that whereas a rent m the fibrous capsule heals rapidly 
and soundl}^ there is no tendency whatever for the detached glenoid ligament to attach 
itself to bone ” It is unfortunatety true that observations made with sufficient emphasis by 
leaders of the profession are liable to be accepted without further examination, certainty this 
observation was accepted Nevertheless it was at least singular that the shoulder, unhke 
any other joint, should have this distinction between acute and recurrent dislocations More- 
over the behef that in ordinary dislocation of the shoulder there w^as “ a rent in the fibrous 
capsule ” had also been accepted without proof Ever}^ other dislocation w'as due to avulsion 
of capsule from bone There is now increasing evidence (King,'*' Gallie and Eyre- 
Brook this number), that such capsular avulsion represents the pathological anatomy of 
acute dislocation of the shoulder, and that it is indeed the same lesion which we find m re- 
current dislocation Furthermore Crawdord Adams shows that recurrent dislocation is not 
produced ” in an entirety different manner ” Any type of injury which is known to cause 
ordmarj'^ traumatic dislocation may also cause recurrent dislocation, and the frequency of 
the different mechanisms of injury is about the same m non-recurrent and recurrent cases, 
the commonest initial injury in recurrent dislocation of the shoulder is a fall on the out- 
stretched hand Finaffi^, this wnter at least is impressed by the fact that of several hundred 
acute dislocations treated bj^ complete immobihsation m the position of full internal 
rotation for not less than four weeks, no case is known to have gone on to recurrent dislocation , 
whereas every remrrent dislocation he has seen had been treated at the time of initial mjurj^ 
either b}?^ no immobihsation at all, or by a form of bandaging to the trunk wffiich did not 
stnctly control r^.tation movement We know that acute dislocations of other joints wffiich 
are not immobihscd adequately tend to become recurrent It is difficult to escape the con- 
clusion that the sujiie may be true of the shoulder, and that increase m the frequency 0 / 
recurrent dislocation in recent years may be associated with the modern urge for earty 
mobihsation and lohabilitation Is it possible that many of our operations wall become 
unnecessary when we learn to treat ordinarji’ acute dislocation by rigid immobilisation m 
the intemaU}'^ rotate d position for not less than four weeks ^ 

* King Thomas (194/) Recurrent Dislocation of the Shoulder The Medical Journal of Australia 

June 7 697 
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RECURRING DISLOCATION OF THE SHOULDER 

\\ L (iMiii \M) \ B Li Ml sukii k, I oronto, Canada 

<)» (I Mn\iii/iiiii I trtini dtliund b\ Pmfcs'^o) IK E Gallic 
at lilt Er>\al C ollr/;( of Sttigcoii', of Eil'^laiid 
1 iiicolii \ hut I itlth on Scpicnthci 24 1947 

T\\onl\-fi\o \('ais nt;o I li.ul tlio lionoui of presenting to fellows and members of 
tins Colloet 1 lejidit of \ moils uses made of the principle of transplantation of fibrous 
tissiKs In th it K])oit it was suggested that, as iccnrring dislocation of the shoulder seemed 
to result fioin snuK defict in the ligaments, it should be possible to repair the defect either 
In ifiicating the sup]insidl\ loose hganiLiits with In mg sutures of fascia, or by replacing 
tliein with luw ones ‘soon afterwards an opportunity arose to trj'- out this suggestion and 
from it tlicie di \ doped the method which I w ish to discuss to-da}”^ It is most gratifjung that 
in this Afoe nihan Lecture I am to ha\c the opportunity of reporting once more to the Royal 
College a further a]i]ilication of the principles I presented in the Huntenan Lecture of 1924 

V Mo\ mil 111 Lecture would be incomplete without reference to the founder I had hoped 
to find that at some jieriod in his distinguished career the great man had said or written 
something which would indic itc that he might ha\e been interested m what we are discussing 
to-da\ 1 ha\e been unable to find am such reference, and I must content myself wath 
telling \ on that once, long ago, he came into mj^ operating room while an operation such as 
I shall describe was going on, and showed great interest m those features of it which to him 
were no\cl, and in the anatomical exercise involved A kindly w'ord of encouragement from 
the great is a priceless thing to the >oung 

\\ hen Le Mesuner and I first became interested in recurring dislocation of the shoulder 
we were quite ignorant of the cause, and quite without an}'^ ongmal idea of how' to prevent 
it ^^''e did notice, however, m performing the vanous operations that had been recommended, 
such as Clairmont’s operation, Joseph’s operation, and plication of the capsule, that w^e 
were ne\er able to see a defect in the ligaments through which the head of the humerus 
had passed at the first dislocation It gradually da^vned on us, as the result of watching a 
dislocation produced on the operating table with the capsule exposed, that the head of the 
humerus did not pass out through a rent m the ligaments in the low^er part of the joint, but 
that it simply slipped over the antenor nm of the glenoid into a cavity, lined with synovial 
membrane, wdiich had resulted from detachment of the capsule and glenohumeral ligament 
This pathological picture has been clearly and forcibly desenbed by Bankart (1923, 1938) 
wdio on man}^ occasions opened the joint and observed that the capsule and the glenoid 
labrum w'ere not attached to the rim of the glenoid, and that the head of the humerus could 
slip over its smooth antenor nm with the greatest ease While the study of our cases did 
not involve opening the joint, except in a few instances m which we wished to confirm 
Bankart’s observation, we did notice that m the great majonty we could feel the thick edge 
of the antenor ligaments quite loose from the antenor lip of the glenoid, and occasionally, 
b}'- rotating the head of the humerus outward, we could see that nothing covered it but 
synovial membrane 

Careful study of the method of production of the first dislocation m a large number 
of our cases (nearly 200) has led to some definite observations 

1 It occurs chiefly m young men We have seen only nine women in 200 cases The 
great majonty have been in healthy athletic young men of nineteen or twenty years of age 

2 It is frequently double 
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3 It sometimes occurs m brothers, we have three pairs of brothers and two pairs 
of tvnns 

4 It usually begins as an ordinary traumatic dislocation, quite indistinguishable from 
the common subcoracoid variety 

5 On the other hand it often results from trivial force such as raismg the arm over- 
head to dive, swimming breast stroke, or suddenly reaching upward for a hat Of 100 cases 
m which this point is recorded seventeen resulted from some ver)^ shght trauma 

6 It quite often accompanies epilepsy Of 135 cases m which comment has been 
made, there were eight cases of epilepsy The first and subsequent dislocations usually took 
place m bed and were almost always double 

7 It often occurs as an incomplete dislocation the first time In 10 per cent of our 
cases, as the result of some shght exhibition of force m which the head of the humerus is 
levered forward, or downward and forward, and rotated outward, the head shps up on the 
anterior nm of the glenoid and then drops back into its normal position Each time this 
happens the degree of forward shpping increases until a day comes when the head does not 
shp back spontaneously Frequently the patient reduces such dislocations himself by 
shght manipulation of the arm (usually inward rotation) or he gets a bystander to do 
the manipulation for him The amount of pain is shght Finally the range of forward slipping 
increases so much that the head passes completely over the antenor bnm of the glenoid on 
to the antenor aspect of the neck of the scapula, and then an anaesthetic may be required 
for the reduction 

S In most cases of chronic recumng dislocation the amount of forward and inward 
displacement of the head is small, not more than can be accounted for by displacement of a 
httle more than half the head beyond the nm of the glenoid Usually the patient is able 
to reduce the dislocation himself Often such cases have never been seen by a doctor 

9 In such cases the diagnosis can be confirmed by abducting the patient’s arm to a 
nght angle, pressing the head of the humerus forward, and levenng the elbow backward 
The head either dislocates foiAvards, or ndes up on the bnm of the glenoid, and gives the 
patient the sensation of impending dislocation 

10 Many patients complain that as a result of abduction and evertion movements of 
the shoulder they often feel the head shp up on to the antenor bnm and then spontaneously, 
or as the result of protective muscular action, slip back again Such patients are in constant 
dread of complete dislocation 

A t 5 q)ical history is as follows A young athletic man, who has never had an 5 dhmg 
the matter vnth his shoulder before, is injured m a football game or as the result of a fall in 
ski-mg The mechanism is indistinguishable from that of any traumatic dislocation Chnical 
and radiographic examination show an ordmarj'^ subcoracoid dislocation Reduction is 
accomphshed under anaesthesia and the arm placed m a shng Exercises are begun m a week 
and m the course of two or three weeks the shoulder seems normal Several months 
may go by and then suddenly, as the result of some insignificant strain or even as the result 
of some normal mo\ement m which the arm is abducted and rotated outward and levered 
backward, the di ‘-location recurs As time goes on this happens more and more frequently, 
until it ma}'- happen several times a week and result in chronic invalidism Many such 
patients are able to produce and reduce the dislocation at wiU 

PATHOLOGY OF RECURRENT DISLOCATION 

Just why ca; tain antenor dislocations of the shoulder become recurrent, whereas others 
do not, cannot be considered settled, for the number of opportunities anyone has had to 
dissect recent traumatic dislocations is too small to ment generahsations It may be that the 
injury to hgaments, whatever it may be, sometimes heals and the joint returns to normal 
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In recurrent cases, however, the defect is invariably at the antenor bnm of the glenoid 
where the capsule, glenohumeral ligaments, and glenoid labrum, instead of bemg attached 
to the bnm and neighbounng neck of scapula are permanently detached and separated from 
it bj^ S3^novial membrane which pouches out from the ]oint Inspection of these cases with 
the joint open, as Bankart has pointed out, shows that the articular cartilage of the glenoid 
fossa seems to extend smoothly forward over the bnm without the presence of any normal 
pre\^entive of forward slipping of the head of the humerus such as the wedge of fibro-cartilage 
which raises the hp, or the ligaments which are attached to it On the operatmg table it 
IS possible to slip the head forward over the bnm with the greatest ease 




Photographs of dry specimens of scapula showing marked 
variation in shape of the glenoid fossa Specimen to the left is 
normal that to the right is very narrow 

The explanation of this condition seems obvious When the ongmal dislocation took 
place the head of the humerus was levered forward until the hgaments and labrum were 
tom off the nm of the glenoid and the head shpped out When reduction was made the 
hgaments and labrum dropped back but for some reason did not heal, or heal strongly, m 
place The result is that with some more tnvial strain the joint dislocates again or perhaps 
undergoes a senes of mcomplete dislocations until the defect m attachment of the antenor 
hgaments is sufficiently stretched to allow the head to shp out completely It is probably 
going too far to say that in every case of antenor dislocation of the shoulder m which the 
hgaments are torn off the glenoid bnm, the defect in the joint fails to heal Indeed I think 
it likely that the commonest lesion in ordinary antenor dislocation of the shoulder is this 
separation of antenor hgaments from the bone, and that in most instances the healing 
process is sufficient to prevent recurrence of the displacement All we are sure of is that m 
recumng dislocation the avulsed antenor ligaments ha\ e failed to heal and the stage is set 
for further dislocation 

We still have to explain the pathologj^ of cases which occur without traumatism, and 
also the high proportion of cases m -which both shoulders are in\ohed, and m which se\eral 
members of the same family are afflicted The natural conclusion is that they are the result 
of a congenital defect, although in the case of double dislocations in epileptics this is probabh 
not so On several occasions I ha\ e seen epileptiform concisions on the operatmg table. 
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once when the shoulder joint had been exposed, and the force driving the head of the humerus 
forward was S 3 TOmetncal, and temfic, so that I have no doubt that double dislocations in 
epileptics are not based on anatomical anomahes but are the result of repeated attacks of 
luolent muscular contraction which are quite sufficient to tear the antenor ligaments 

from their moonngs or to stretch them In 
epileptics the dislocations do not appear to 
be the result of falls but are the result of violent 
muscular contraction ivith the arm at the 
side This usually occurs when the patient is 
m bed 

A study of the pre-operative radiographs of 
patients m whom the first dislocation occurred 
spontaneously, or as the result of shght trauma, 
shows some not very impressive abnormalities 
Sometimes the head of the humerus looks dis- 
proportionately large for the glenoid Some- 
times too the glenoid looks flat, and ivithout 
anj^ clear cut antenor margin, quite different 
from the frankly traumatic cases, m many of 
which the antenor nm of the glenoid can be 
seen to have been avulsed, or marked by a de- 
posit of calcium salt or new bone laid down on 
the neck of the scapula where the ligaments 
are normally attached 

In order to gam definite information on 
the question of anatomical anomahes Professor 
J C B Grant has examined the shoulder joints 
of a large number of cadavers m the Anatomical 
Department of the University of Toronto and 
has observed definite vanations in the attach- 
ment of hgaments and the labrum Normally 
the labrum is firmly attached to the margmal 
eighth of an inch of the glenoid fossa To its 
external edge are attached some fibres of the 
capsular ligament and particular^ the infenor 
glenohumeral hgament as it passes to its 
scapular attachment Indeed the antenor portion of the labrum may be considered part of 
the infenor glenohumeral hgament It will be readily appreciated, therefore, that any force 
which tends to avulse the capsule from the antenor aspect of the neck of the scapula ^vlll 
also carry the glenoidal labrum vath it Professor Grant has observed that sometimes the 
labrum is not attached to bone throughout, but only at intervals, and that a hook can be 
shpped under it, thus hftmg it from the bone (Fig 2) It may be that anomahes of this type 
account for the ease with which the head of the humerus sometimes slips over the glenoid 
nm At any rate nothing but a congenital defect can account for double dislocation occurring 
ivithout trauma, and for single and double dislocations occumng in families (\Ve have two 
pairs of tvuns vath atraumatic double dislocations and three pairs of brothers ) 

TREATMENT BY FASCIAL REPAIR OF THE DETACHED LABRUM 
Aside from whether the tendency to redislocation is the result of congenital defect or 
traumatism, the cause of recurrence is the same, namety, loss of the normal obstruction to 
forward displacement of the head The indications for treatment, therefore, are clear — the 



One of se\eral specimens found in the 
Anatomical Department of the University of 
Toronto Professor Grant, show mg the upper 
half of the inferior gleno-humeral hgament 
and labrum not attached to the glenoid 
margin This anomaly may predispose to 
atraumatic dislocation 
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repair of damaged ligaments or the construction of new ones Unfortunately the anterior 
nm of the glenoid, and the anterior aspect of the neck of the scapula, are so remote that 
technical proceduies are difficult and can be trusted only to surgeons who are vinUing to 
stud}^ the anatom 5 '’ It is obinous that in order to fasten avulsed hgaments or any new liga- 
ments to the anterior border of the glenoid one must either do an extensive reflection of the 
muscles which he on the front of the shoulder joint, or de\ase some completely new way of 



Figs 3-4 

The drill passes through the shoulder and projects through a short incision beloM the spine of 
the scapula A strip of fascia lata knotted at one end is attached to the drill at the other 
and pulled through the head of the scapula until the knot comes to rest against bone 

fastening the hgaments down It was puzzhng over this problem, both m the operating room 
and in the anatomical laboratory, which led to the method I shaU now descnbe A preliminary 
report of four cases was made in 1927 

Details of the operation — A slightly oblique incision is made, about five inches long, 
from just above the tip of the coracoid process dowmward and outward along the antenor 
border of the deltoid muscle The cephahc vein is located, the deltoid and pectorahs major 
muscles are separated, beginning above the tip of the coracoid, and the pectorahs major 
and cephahc vein are drawn inwards The short head of the biceps and the coraco- 
brachiahs are then separated from the capsule of the shoulder and neck of the humerus, 
and retracted inwards This exposes the tendon of insertion of the subscapulans, the 
quadnlateral space, and three antenor circumflex vems l 3 ang parallel to and just below 
the lower border of the subscapulans These vems are constant and form a good landmark 
for the subscapulans They should be protected from mjurj^ because if tom they 
retract and bleed copiously 

The loose areolar tissue along the loiver border of the subscapulans is then opened 
by blunt dissection and the white capsular hgament of the shoulder, as it lies on the front 
of the glenoid, comes into vieiv With the biceps and coraco-brachialis retracted inward 
and the subscapulans upw^ard the antenor lip of the glenoid is then palpated through the 
capsular hgament, and one can often feel that this hgament and the labrum are detached 
from the bone and separated from it by a pouch of s}no\nal membrane At this stage 
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A stiip of fascia, one inch wide and ten inches long, is then removed from the thigh 
In one end a single knot is tied and carefullj'^ oversewn with fine silk or catgut to prevent 
untjmg To the othei end is attached a stout silk ligature which is passed through the 
e 3 'e of the dull sticking out of the patient’s back A long artery forceps is then passed 
into the incision m the back, along the drill, as far as the bone, and opened up and vutli- 
drawn so as to enlarge the opening through the muscle and fascia sufficiently to allow the 
knot m the end of the strip of fascia to pass The dnll is then withdrawn and when the 
heav}'^ silk and the fascia appear in the anterior wound the}^ are grasped and pulled firmlj 
until the knot impinges against the back of the neck of the scapula This is the whole point 
of the operation We now ha^'e the new ligament solidly attached to the scapula It will 
be observed that it has been accomplished vathout cutting anything but the skin 

A modification of the above 
technique maj'^ or may not be of 
advantage Before pulling the 
fascia through the neck of the 
scapula it IS split longitudmalty 
into two stnps, one of which is 
about one-quarter inch unde 
After puUing the fascia through 
the scapula the narrow strip is 
threaded on a fascia needle and 
passed through the capsular liga- 
ment or the labrum The two 
stnps are then tied together and 
the knot oversewn The result is 
that the capsule is fastened down 
to the neck of the scapula and may 
help m preventing dislocation 

In either case the operation 
is completed by passing the fascia 
through a tunnel m the head of 
the humerus and a hole m the tip 
of the coracoid The new ligament 

, Radiograph two years after operation sho^\ mg correct 

IS termmated there by splitting position of drill-holes m scapula and humerus 

it, pulhng one tail through the 

tendon of the biceps and tying it to the other tail It is drawn sufficiently taut to 
limit external rotation of the shoulder about 25 degrees Ultimately this limitation 
nearly disappears 

As nothing has been cut, closure of the wound requires only skin sutures A binder 
holds the arm at the side The patient is kept in bed for eight or nine days to allov the 
rent m the fascia lata to heal and is then allowed up with his arm in a sling He should 
not abduct or externally rotate the arm for a month He then begins to exercise the arm 
and move the shoulder At first there is marked limitation of abduction and external rotation 
but m the course of three or four weeks this disappears and nothing is left except slight 
limitation of external rotation He uses the arm normallj'’ 

RESULTS OF TREATMENT BY FASCIAL REPAIR 

The first operation in this senes was performed m 1926 and since then 175 operations 
have been performed by myself and my colleagues Careful notes and follow-up records 
have been maintained There were no deaths and no infected wounds All returned to their 
ordinar}'- work, and the eight 3 '^ w'hich occurred in the Armed Forces were returned to dut\ 
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one may dislocate the head of the humerus fonvard and see it slip over the antenor hp 
of the glenoid Occasional!}^ by rotating the humerus outward one can see that the head 
IS covered only by a thin S5movial membrane 

With the forefinger of the left hand on the antenor bnm of the glenoid a point is 



A hole IS drilled through the head of the scapula The new ligament is anchored in the scapula 



^ ' The new ligament has been dra\\n through 

Shownng the position of the drill holes for the head of the scapula humerus, and tip of 

the new ligament the coracoid It is ready for tying 


selected about half an inch above its lower border, and the point of a long three-sixteenth 
mch drill is pushed through the detached ligaments and tapped into the subjacent bone 
The drill is pomted backward, upward, and shghtly outward, aiming at a point just below the 
outer part of the spine of the scapula It is then driven through the head of the scapula 
and after it penetrates the bone it is tapped steadily onward until it reaches the skui 
just below the scapular spine A half-inch incision allows exposure of the point of the drill 
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A stnp of fascia, one inch wide and ten inches long, is then removed from the thigh 
In one end a single knot is tied and carefully oversewn vuth fine silk or catgut to prevent 
untjTiig To the other end is attached a stout silk hgature which is passed through the 
ej e of the dnll sticking out of the patient’s back A long artery forceps is then passed 
into the incision in the back, along the drill, as far as the bone, and opened up and with- 
drawn so as to enlarge the opening through the muscle and fascia sufficiently to allow the 
knot 111 the end of the strip of fascia to pass The dnll is then wthdrawn and when the 
heavy silk and the fascia appear m the anterior wound they are grasped and pulled firmlj 
until the knot impinges against the back of the neck of the scapula This is the vv'hole point 
of the operation ^^'^e now hav^e the new ligament solidly attached to the scapula It will 
be observed that it has been accomplished wnthont cutting anything but the skin 

A modification of the abov^e 
technique ma}^ or may not be of 
advantage Before puUmg the 
fascia through the neck of the 
scapula it IS split longitudmalty 
into two stnps, one of which is 
about one-quarter inch wide 
After pulhng the fascia through 
the scapula the narrow stnp is 
threaded on a fascia needle and 
passed through the capsular liga- 
ment or the labrum The two 
stnps are then tied together and 
the knot oversewn The result is 
that the capsule is fastened down 
to the neck of the scapula and ma}^ 
help in preventing dislocation 

In either case the operation 
IS completed by passing the fascia 
through a tunnel m the head of 
the humerus and a hole m the tip 

of the coracoid The new ligament ,, , , 

Radiograph t\vo years after operation snowing correct 
IS terminated there by sphtting position of dnll-holes m scapula and humerus 

it, puUing one tail through the 

tendon of the biceps and t 3 ung it to the other tail It is drawn sufficiently taut to 
limit external rotation of the shoulder about 25 degrees Ultimately this limitation 
nearly disappears 

As nothing has been cut, closure of the wound requires only skin sutures A binder 
holds the arm at the side The patient is kept in bed for eight or nine days to allow the 
rent m the fascia lata to heal and is then allowed up vvuth his arm in a shng He should 
not abduct or externally rotate the arm for a month He then begins to exercise the arm 
and move the shoulder At first there is marked limitation of abduction and external rotation 
but m the course of three or four vv^eeks this disappears and nothing is left except slight 
limitation of external rotation He uses the arm normall} 

RESULTS OF TREATMENT BY FASCIAL REPAIR 

The first operation m this senes was performed in 1926 and since then 175 operations 
have been performed by m 5 'self and my colleagues Careful notes and follow-up records 
have been maintained There were no deaths and no infected wounds All returned to their 
ordinarj^ w^ork, and the eighty which occurred in the Armed Torces w ere returned to dutv 
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and ultimatel}'^ demobilised without pensionable disability The patients are not conscious 
of an^ disabihty, but on careful examination it \vill be found that mth the elbow at the 
side and flexed there is a shght limitation of external rotation 

There have been seven recurrences and fortunately w^e have had an opportunity to 



Fig 10 

Drill hole too low in the glenoid hp Also note lack of 
prominence of the anterior lip often observed when the 
first dislocation w as due to very slight injury 


study then fully 

Case 1 MV, aged 28 years 
On August 9, 1929 he sustained an 
ordinary subcoracoid dislocation He 
then developed recurrent dislocation 
and when I saw him on July 29 1930 
the shoulder was dislocating into the 
subcoracoid position several times a 
day He w as able to dislocate the joint 
at w ill The operation described above 
w as done a few days later and he made 
a complete recovery I heard nothmg 
more of him for nine j ears Then on 
June 5 1939 he was brought into 

hospital w ith a subcoracoid dislocation 
w hich had resulted from a fall from a 
height in w hich he landed on the back 
of his shoulder on a steel girder It 
w as a terrific injurv This dislocation 
w as reduced under anaesthesia and he 
made a good recoverj'- He has had no 
trouble with this shoulder since that 
time From this account it is evident 
that ivhatever injury to the ligaments 
resulted from the fall there must have 
been sufficient healing to pre\ent 
further dislocation 



Fig 11 

Improper position of drill-hole in the scapula The new 
ligament does not preient forward dislocation A Nicola 
operation had been done pre\iously 


Case 2 J T , aged 23 years 
Recurring dislocation from ten years of 
age without any history of injury 
Operation performed August 11, 1944, 
as described above All well till June 
21, 1945 when he fell from the top of 
an aeroplane, fifteen feet, and sa\ed 
himself by grabbing a spar As a result 
his whole weight of 200 pounds came 
on his arm which was yanked aboie 
his head and the shoulder aislocated 
From then on he had recurrences with 
slight mot ements so that a further 
operation was necessary This was done 
on August 21 1945 The dissection 
showed that the new ligament had 
been torn out of the scapula and that 
conditions were as before the first 
operation A new ligament was in- 
serted with the modification that a strip 
of it w as used to tie the ligaments and 
labrum to the nm of the glenoid He 
has had no trouble since 

Cases 3-7 Fne cases in which 
the point of attachment of the new 
ligament was so low that the head of 
the humerus could slip forward aboie 
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it 1 hese ojicrations ere performed m lien e thought the dislocation occurred chiefly dou nu ard and 
forward and before a\e realised that the displacement is forward Four of these cases were operated upon 
a second time, in each the new ligament was located and it was demonstrated on the operating room 
table that the head of the humerus slid forward aboae it New ligaments were then inserted at a higher 
Ie\el and there has been no further trouble 

Of these seven recurrences, therefore, two were the result of very severe violence that 
would probabty have dislocated a normal shoulder One of these has remained cured for 
eight 5 ears without further operation The other has apparently been cured by further 
operation 

The other five lecurrences must be attnbuted to a technical defect m the operation and 
should not appear again If the new ligament is attached to the neck of the scapula a little 
below the middle of the anterior edge of the glenoid the head of the humerus cannot slip 
forward 


THE PERMANENCE OF NEW LIGAMENTS MADE OF FASCIA 

E\penmental studies and clinical evpenence have shown that fascia lata when trans- 
planted from one place to another m the same animal vtII continue to live, practically 



Fig 12 


Ligament made of fascia lata inserted si'v 3 uars before It is thick and 
strong circular in cross-section and coaered with a smooth aerolar 
sheath It is held to Mew on a pair of dissecting forceps The white 
cylindrical structure to its left is the tendon of the long head of the biceps 


unchanged These cases in which we v ere obliged to operate a second time have gi\ en us 
an opportunity to examine such fascial transplants Fig 12 is a photograph made in the 
operating room at one of these second operations and shovs a fascial ligament which had 
been inserted six years before Except that it is now’ folded into a rounded cord, it is much 
as it was the daj’ it w'as inserted, and microscopical examination confirms this (Tig 13) 
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Dunng the past twenty-five years many other methods of treatment for recumng 
dislocation of the shoulder have been devised and I am sure that some of them are highly 
successful We have not used them to any great extent because we have been mterested 
chiefly in the pnnciple of the transplantation of fibrous tissues and the use of such trans- 
plants in repainng the actual defect The operation descnbed is safe, as indicated by the 
absence of mortality and infection and by the quick return of normal function It is reason- 
ably simple, involving no cutting of important structures and no risk of injury to great 
vessels or nerves It is highly successful as witnessed by the recurrence rate of seven in 175 



Longitudinal section {high power) of the ligament shown m Fig 12 which was 
recovered six years after operation It seems to be normal fascia lata 

operations Among the patients have been professional football and hockey players, champion 
ski jumpers, wrestlers, boxers, ordinary day labourers, and many members of the Armed 
Forces To any surgeon who is interested m an unusual anatomical exercise, this operation 
IS therefore recommended with confidence 
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HABITUAL DISLOCATION OF THE SHOULDER 
The Putti-Platt Operation 

H Osmond-Clarke, London, England 

Papa lead in opening a Symposium at the Annual Meeting of the 
Biitish Oithopacdic Association, Octoba 1947 

Habitual dislocation of the shoulder joint was known to Hippocrates and to Paul of 
Aegina The illustration of Broca and Hartmann, taken from Bulletins of the Anatomical 
Societjr of Pans of 1890, illustrates how comprehensive was the knowledge of gleno-labnal 
detachments and deformation of the humeral head more than sixty years ago (Fig 1) Little 
has since been added to this knowledge, though it has been reviewed in masterly st}de bj^ 
Tavernier (1929) and more recentty by Eyre-Brook (1942) Bankart (1923) re-emphasised 
the importance of the labnal detachment and advocated for the first time an operation 
for its reattachment to the bone margin of the glenoid This operation became the standard 



Broca and Hartmanns illustration (1890) of horizontal section through shoulder 
shelving forward dislocation, detachment of labrum and periosteum of neck of 
scapula, and the anterior margin of the glenoid engaged in the posterior defect of 
the head of the humerus G — glenoid, o— neck and body of scapula p — periosteum 
c — capsule t — lesser tuberosity B — bicipital groove, T — greater tuberosity 
b — posterior attachment of labrum 

British practice for the next ten years, until the Nicola procedure seemed to offer a method 
of less technical difficulty Dunng these ten years, however, some surgeons realised that 
there is not always a gross lesion of the gleno-labnal margin As Platt says m a personal 
communication " I evolved my present technique after the first few expenences of carry- 
mg out the Bankart procedure as desenbed b}'^ him ongmall}'^ I soon found there was no 
single and constant ‘ Bankartian ’ lesion capable of being repaired b}!^ a standard procedure 
It therefore occurred to me to make sure b}^ stitching the distal end of the dmded sub- 
scapulans tendon to the cartilaginous remains of the glenoid margin This pro\ ided a pnmar}' 
bamer to redislocation of the head forwards and inwards under the subscapulans It then 
appeared logical to stitch the proximal di\uded end of the subscapulans to the antenor 
capsule — thus producing an overlap and shortening of the tendon ” This was the genesis 
of the operation wEich I have called the Putti-Platt capsulorraph}' The first operation 
w'as performed at Ancoats Hospital, Manchester, bj’’ Platt on November 13, 1925 

Some 3 ^ears later I saw Putti performing the same t 3 'pe of operation which had been 
his standard practice since 1923, being desenbed b 3 his pupil ^'■altancoh in 1925 and more 
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comprehensively by Boicev in 1938 Personal inquines within the past few months from 
Scaghetti, another of Putti’s puphs, reveal that the operation may well have been performed 
first by CodiviUa, Putti’s teacher and predecessor, who like Platt never descnbed it in the 
hterature Since Putti certainly performed it, and smce Platt certainly thought out and 
performed the procedure independently, it seemed to me justifiable to hnk their names as 
an epon 3 nnous title for the operation For the sake of euphony, rather than to indicate 
precedence, the combination " Putti-Platt ” was adopted A substantially similar but more 
complex procedure has been descnbed by the Siviss surgeon Matti (1936) 

OPERATIVE DETAILS 

Four lajmrs are divided to reach the shoulder the skin, the delto-pectoral muscle layer, 
the coraco-brachialis layer, and the subscapularis-capsular layer An antenor approach 
IS used, the skin wound curvmg inwards along the outer one-third of the clavicle and 
then extending dovmwards for about six inches It is important that the incision should 
skirt the medial edge of the tip of the coracoid process The groove between the deltoid 
and pectoralis major muscle is widely opened (Fig 2) This is made easier, and less 
retraction is required, if the clavicular portion of the deltoid muscle is almost completely 
divided three-eighths of an inch distal to the bone subsequent resuture is much easier 
if division IS made through the muscle than if the muscle is detached subpenosteally 
In opening the delto-pectoral groove the cephahc vein is usually hgated Several small but 
troublesome vessels m the subacromial region cross the upper hmit of the delto-pectoral 
groove and are w'orth while identifying and tying 

The next step is to expose the coracoid process and free the conjoined tendon of the 
coraco-brachiahs and short head of the biceps To do this adequately it is wise to divide 
the upper inch of the margin of the pectorahs major tendon, and particularly the attenuated 
expansion of it which runs upw'ards under the deltoid to reach the capsule of the joint, and 
which gives the appearance of thickened deep fascia The interval betw'een the conjoint 
tendon and the pectorahs minor is opened with care in order to avoid damage to the musculo- 
cutaneous nerve, its branches, or the mam axillary neuro-vascular bundle w'hich is close by 
(Fig 3) The tendon is freed on aU aspects and divided close to the coracoid process, leaving 
a sufficient stump to facilitate subsequent repair I find this to be more simple than the 
Morestin-Bazy technique of division and repair of the coracoid process The conjoint tendon 
IS retracted dowmw^ards bj^ a stitch, but to avoid damage to its nerve suppl}'- it should not be 
freed too extensivety along its medial border, nor pulled on too ^agorousty 

The next step is to divide the tendon of the subscapulans muscle Its upper and lower 
margins are readil}^ identified b}' rotating the arm outwards The lower margin is conspicuous 
because three veins which accompany the antenor humeral circumflex artery run below it 
(Fig 4) These vessels are divided between arterj'^ forceps and hgated A blunt spike is 
passed beneath the tendon from above or below, and the tendon is dnnded one inch from 
its insertion In this step the capsule, wffiich is usually adherent to the deep surface of the 
tendon near its insertion, is frequently opened (Fig 5) The subscapulans is retracted 
medially by three or four stitches inserted through it 

If the capsule has not already been incised, it is deliberately opened The glenoid margin 
and the humeral heard are examined for defects It is common to find a tear of greater or 
less magmtude m the gleno-labnal attachment, a defect in the head of the humerus, and a 
remarkablj’’ voluminous antenor capsule 

Definitive repair — The distal stump of the subscapulans tendon is attached to the 
most convenient soft tissue structure along the antenor nm of the glenoid cavity Some- 
times this IS the labrum itself In other cases, when the capsule and labrum have been 
stnpped not only from the glenoid margin but also from the front of the neck of the scapula, 
the suture is made to the deep surface of the stnpped capsule and subscapular muscle (Fig '1) 
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Fig 2 

Incision belo\\ outer third of clavicle and over delto-pectoral groove exposing 
the mterv^al between the two muscles which is deepened to show the third layer 



Fig 3 

Note the axillary neuro-v ascular bundle King deep to the medial aspect of the 
coraco-brachiahs The lateral cord of the brachial plexus before continuing as the 
lateral head of the median nerve gives off the musculocutaneous nerve which is 
liable to be injured bv vigorous traction or free mobilisation 

In these circumstances it is advisable to raw the anterior surface of the neck of tiie scapula 
so that the sutured tendo-capsule will adhere to it A small JIa\ o cutting needle, stout 
chromic catgut, a powerful needle-holder, and adequate retraction of the humeral head by 
the suitable manipulations of an assistant, are all the special instruments required It 
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Fig 5 

The subscapulans has been duided and the proximal part of the muscle retracted 
im\ ards (the lou er margin of division being identified by three \ eins accompanying 
the anterior humeral circumflex artery vhich are ligated) The underl5ang and 
adherent capsule is incised in the course of muscle division or dehberatelj’’ opened 

may be awkward to insert the sutures but the embarrassment is no more than time- 
consuming There is no nsk of causing further damage to the antenor margin of the glenoid 
or the articular cartilage Four sutures are inserted and tied while the limb is internally 
rotated (Fig 8) The medial portion of the capsule is drawm outwards to overlap the tendon 

THE JOURNAL OF BONE AND JOINT SURGERY 






inBnuM msLocvTioN or the shoulder 


23 



Fig 6 

The capsule is retracted imiards and the Bankart lesion exposed The labrum is 
torn off the glenoid margin and the capsule stripped from the neck 



Fig 7 

The tissues in front of the neck of the scapula (Hbruin periosteum deep capsule) 
are stitched to the distal stump of the subscapulans 


of the subscapulans, giMiig a "double-breast coat” effect k further oterlapping — "an 
overcoat ” — is provided b^ sutunng the muscle belh of the subscapulans to the scanficd 
tendinous cuff which oterlies the greater tuberositr, or the bicipital £rroo\e (fig 0) Tins 
causes shortening of the subscapulans vhich, howerer, must not be oterdone \t the enrl 
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riG 8 

The four or fi\e sutures which ha\e been inserted are tied while the limb is held in 

internal rotation 



Tig 9 

The muscle belly of the subscapularis is double-breasted o\ er the capsule and 
stitched to tissues in the region of the greater tuberosity and bicipital grooi e The 
conioint tendon of coraco-brachialis and pectorahs minor is reattached to the coracoid 


of the reefing and muscle-shortening operation it should be possible to rotate the arm out- 
wards to the neutral position , if the muscle is still more shortened a stubborn internal rotation 
contracture may persist for some time The conjoint tendon is reattached to the coracoid, 
the deltoid to the clamcle and pectorahs major, and the wound is closed 
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After-treatment — The arm is bandaged to the trunk with the forearm across the chest 
and the fingers on the opposite shoulder Two or three si\-mch crep*" bandages, reinforced 
by strapping, maintain tins dcgiee of internal rotation for three or four weeks Muscle power 
IS then ledeveloped, and movement restored b5? active graduated exercises under instruction 
Two weeks later a more \igorous regime of g3^mnastics and games is instituted 


COMMENTS 

M ith minoi personal modifications this is the operation taught by Harry Platt t\\ ent} - 
one j^ears ago He tells me that he has never had a recurrence, and Putti claimed 84 per 
cent of cures In the earl}'’ 3'ears of the second world war when it became apparent that 
the Nicola procedure would not withstand the strains of military life, the Putti-Platt and 
Bankait procedures were undertaken as a routine The results of a senes operated on b} 
vanous surgeons m the Ro3'al Air Force have been re\'iewed by my colleague, J C Adams 
We do not claim that the Putti-Platt procedure is the only effective operation There have 
been successes \nth man}' procedures Nonetheless, on renewing the literature, it is cleai 
that the operations which achieve the most consistent success are those which produce a 
block to the exit of the head m front — a block of tight capsule, of fascia, of scar tissue, or 
of bone The Putti-Platt procedure offers the further safeguard of shortening the sub- 
scapulans muscle which in most cases results in permanent limitation of external rotation 
movement Unless these movements can be forced to their full range, and even be3ond, 
dislocation cannot occur The usual degree of limitation following operation, though apparent 
on examination, does not interfere with full function The only valid cnticism of the pro- 
cedure IS that several months may elapse before full movement is regained, and that ver) 
occasional!}' manipulation under anaesthesia may be required This is indeed true Never- 
theless it seems a small pnce to pay for the cure of one of the most disabling of afflictions 

SUMMARY 

1 The history of the genesis of the Putti-Platt operation for habitual dislocation of 
the shoulder is outlined so far as it is known 

2 The operation is described and bnefly commented upon 

3 Since there is both gleno-labrial detachment and defect m the humeral head 
successful treatment depends upon 1) a block to the exit of the humeral head in front, 
and n) limitation of external rotation movement 
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RECURRENT DISLOCATION OF THE SHOULDER 


J Cr.\wford Adams, London, England 

Fiom the Oithopaedic and Accident Seivtce the London Hospital 
Foinieily of the Oithopaedic Service the Royal An Foice 

Papei lead at the Annual Meeting of the British Orthopaedic Association 1947 

This paper is based on a reinew of 180 cases of recurrent dislocation of the shoulder 
joint occurnng in ground staff and air crew members of the Ro 5 ^al Air Force in the si\- 5 ear 
penod 1940 to 1945 Dunng this period a total of 159 operations was performed for the 
rehef of this disabilit}^ The task of anatysmg such a senes has been facilitated b^ the fact 
that in a relatively small orthopaedic service such as was developed in the Ro 3 ^al Air Force 
under the direction of Sir Reginald Watson-Jones, orthopaedic surgeons vere well known 
to each other and had frequent opportunities of discussing together all aspects of then work, 
and furthermore, bj^ the standardised and verj'- detailed system of case-recording which v as 
m use at all the orthopaedic centres These factors may reasonabl}^ be held to have safe- 
guarded the accuracy of the findings here presented, and to render valid an}'^ conclusions 
based upon them In recent 5 ears the mam interest of recurrent dislocation of the shoulder 
has centred round its pathologj^ mechanism of production, and operative treatment, and 
it IS ivith these aspects of the problem that the present study is concerned 


PATHOLOGY 

Many explanations have been put forward to account for the tendency to recurrent dis- 
location of the shoulder, some postulating changes in the capsule or hgaments, some in the 
bones, and others in the muscles In fact, however, few of these theoretical explanations 
bear close anatysis Among recent contnbutions those of Bankart (1923, 1938) and Hill and 
Sachs (1940) demand close consideration 

Bankart holds the view that the pathology of all cases is the same, namety detachment 
of the glenoid labrum from the bone margin of the glenoid cavity in its anterior part He 
beheves that the dislocation is almost invanably antenor, whereas ordinar}^ or non-recurrent 
dislocation is infenor Bankart does not consider that bone changes play a significant part 
in the causation 

Hill and Sachs, working from the radiological view-point, emphasised the frequent 
occurrence of bone changes in the head of the humerus in the form of a defect in the postei 0 - 
lateral aspect of its articulai surface Changes of this nature occurnng in association with 
dislocation of the shoulder had been descnbed previousl}'^ b}^ several observers, notably 
Flower (1861), Schultze (1914), and Pilz (1925) Nevertheless the frequencj'^ and significance 
of these changes did not receive general recognition because the defect is not shown in 
ordinar}^ antero-postenor radiographs of the shoulder, and because the lesion is not easil} 
exposed dunng operations on the joint through the usual antenor approach 

The bone lesion, according to the descnption of HiU and Sachs, consists of flattening 
or depression of the articular surface of the head of the humerus, usuall 5 ^ ln^"olvlng its postero- 
lateral aspect It is shovTi radiographically onlj b}'^ taking an antero-postenor film with the 
arm 111 internal rotation, or by taking an appropnate tangential projection In such a film 
it has the appearance of a groove or depression at the upper and outer margin of the shadov' 
of the humeral head Furthermore, a sharp dense hne of condensation is seen extending 
dovmv ards from the top of the humeral head and parallel to the axis of the shaft (well shovTi 
in Figs 4 and 6 ) This represents compaction of the spong}^ bone premousl}^ occupying the 
space of the detect 
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Antero-postenor radiograph of the shoulder \\ ith the arm in the neutral position 
(Fig 1) shows no defect of the humeral head The same shoulder radiographed 
in 60 degrees of internal rotation (Fig 2) shows a well-defined defect at the upper 
and outer margin of the shadow of the humeral head 
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Antero posterior radiograph of shoulder with the arm in 90 degrees of internal 
rotation (Fig 3) shows no defect of the humeral head In the position of 
50 degrees of internal rotation (Fig 4) the defect is indicated bt a dense line of con 
densation extending dow n from the too of the humeral head parallel w ith the shaft 
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The cause of this defect has been a matter of some uncertainty Hill and Sachs believed 
that it was due to compression fracture of the comparativeh' soft bone composing the postero- 
lateral portion of the head of the humerus, caused by impact against the glenoid margin 
dunng violent dislocation In support of this view they cited radiographic evidence that 
such a defect might be pre'^ent immediate!}^ after a single injurv to a shoulder joint which 
was proved to be normal before the injury 



Fig 5 Fig 6 

Antero posterior radiograph of shoulder m 20 degrees of internal rotation (Fig 5) 
shoivs no defect but the same shoulder in 60 degrees of internal rotation (Fig 6) 
shor\ s a large defect in the humeral head 


These two contnbutions have added fresh stimulus to the study of the patholog} of re- 
current dislocation of the shoulder, and m the cases undei review particular care was taken 
dunng operative exposure to note pathological findings which might hat e beanng on the 
causation of redislocation Anatysis of the abnormal findings is shown m Table I 


TABLE I 

A^AL^sls or Abnormal Findings in ISO Cases of 
Recurrent Dislocation of the Shoulder 


T\ pe of lesion 

1 

‘ Number of cases 

Lesion present 

Lesion absent 

suitably examined 

Number 

Per cent 

1 Number 

Per cent 

Detachment of glenoid labrum 

1 



\ 


and anterior capsular 
stripping 

79 

69 

87 

10 

13 

Bone defect of head of humerus 

68 

56 

82 

12 

IS 


Pathological findings— T/ie glenoid labium was exposed and closety examined in 
seventj-nme cases In sixtj-nine cases (87 per cent) detachment of the labrum from the 
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bone margin of tlie glenoid was demonstiated In ten cases (13 per cent ) the labrum was 
found to be normally attached The lesion, when present, had the charactenstics described 
by Bankart The e\tent of detachment was variable, its position was always on the anterior 
half of the circumference of the glenoid margin, either directly anterior or antero-mfenor 
Not uncommonly the detached portion of the labrum was found to be attenuated, presumabl}^ 
the result of repeated trauma 

Capsule — In association mth detachment of the glenoid labrum there was mvanably 
some degree of stripping of the anterior part of the capsule from the front of the neck of the 
scapula This finding has been mentioned by other observers, notably Bost and Inman 
(1942) It can be regarded as an integral part of the lesion described by Bankart 

Head of the humeins — This was studied adequately by radiographic examination m sixtj - 
eight cases For reasons which are discussed below, radiographic study was not accepted 
as adequate unless the senes of films included at least one, and preferably more than one, 
projection vnth the humerus in a position of internal rotation between 50 and 80 degrees In 
fifty-six of the cases so examined (82 per cent ), a well-defined bone defect was showm to be 
present In twelve cases (18 per cent ) no defect was demonstrated It is particularly worth}^ 
of note that a defect was present in every case w'hich at operation was found to show no 
lesion of the glenoid labrum The charactenstics of the defect corresponded closelj^ with the 
descnption of HiU and Sachs Typical examples are shown m Figs 2, 4, 6, and 9 

The hone mat gin of the glenoid was found to be rounded and eburnated m a proportion 
of cases m which there w'^as detachment of the glenoid labrum This finding was more 
common and moie pronounced w^hen dislocation had recurred wth great frequency, thus 
suggesting that it is a secondary change due to repeated trauma 

Discussion — ^IModem conceptions of the pathology of recurrent dislocation of the 
shoulder may now be reconsidered m the hght of this study of 180 cases In the first place 
there appears to be general agreement that the tendency to redislocation alwa 5 ''s follows 
upon injury In this senes the condition never developed spontaneously The injury has 
usually been a violent initial dislocation, apparently causing damage which is not repaired 
by the natural processes of heahng, thus diffenng from simple or non-recurrent dislocation 
m which damage is repaired and the joint restored to normal 

It IS also established wth reasonable certainty that detachment of the glenoid labrum 
from the margin of the glenoid cavity, associated -with stopping of the antenor part of the 
capsule from the front of the scapular neck, is a major causative factor m the large majonty 
of cases But it is not possible to accept the view that this lesion alone is responsible for 
the tendency to redislocation m every case It has been showm that m approximately 13 
per cent of cases, in which careful examination of the area w'as made, the glenoid labrum 
was attached m a normal manner to the antenor glenoid margin In these cases, at least, 
some other factor must be responsible, and there is evidence to suggest that this factor is 
the defect m the articular surface of the head of the humerus This was the onl}?^ lesion found 
consistentl}'^ m shoulder joints which showed no detachment of the glenoid labrum More- 
over, as wall be showoi later, it is a lesion w’hich itself is capable of causing redislocation and 
which, like detachment of the labrum, is an abnormalitj'^ incapable of restoration to normal 
by the natural processes of healing 

Radiographic demonstration of the bone change requires further descnption Careful 
stud}'^ w^as made of aU radiographs showang the defect, and the degree of rotation of the 
humerus m each film determined accurately b 5 '^ companson of the outline of the shadow 
wath radiographs of a normal dned humerus m knowai degrees of rotation In this wa^' it 
W'as established that the defect is most often demonstrated m profile when antero-postenor 
radiographs are made wath the humerus m 60 to 70 degrees of internal rotation It was found 
also that there is slight mdmdual ^ anation in the position of the defect, and consequenth 
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in the radiographic positioning required to demonstrate it Thus in a few cases the defect 
uas shoivn most clearly in antero-postenor projections ivath the humerus in only 50 degrees 
of internal rotation Occasionally it was best seen ivith the humerus in as much as 80 degrees 



Fig 8 Fig 9 

There is a ■f.ery large defect in the head of the humerus which is shown 
onh in 60 degrees internal rotation (Fig 9) and is completely concealed 
in neutral rotation (Fig 7) and external rotation (Fig 8) 

of internal rotation Onlj larger defects were demonstrable in films taken ivith the arm m 
full internal rotation (100 degrees) 

Because of these vanations a small defect may easily be overlooked unless several pro- 
jections are made shoving the humerus in positions between 50 degrees and 80 degrees of 
internal rotation For this reason it is probable that the incidence of the defect has been 
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Diagram to sho\\ manner m \\ Inch anterior detach- 
ment of the labrum may predispose to redislocation 


undei estimated by most observe! s Tlie true incidence may well be even higher than the 
82 pel cent lecorded in this senes 

These two lesions — antenoi detachment of the glenoid labrum and bone defect of the 
hiimeial head — are often associated m the same shoulder, but they do not necessarily anse 
simultaneously It seems probable that in some cases detachment of the labrum occurs 
first, and that subsequent impacts against the unprotected bone margin of the glenoid cavit}^ 
cause secondar 3 ? flattening of part of the humeral head Once this has occurred it is reason- 
able to expect an increased tendenc} to ledislocation Moreover, the larger the defect the 

greater is the tendenc57 to dislocation 
The history so often given in cases of re- 
current dislocation supports this hypo- 
thesis At first, dislocation occurs in- 
frequentlj’^ this corresponds to the stage 
of simple detachment of the glenoid 
labrum Later, often quite suddenly, the 
frequency of dislocation is greatty in- 
creased this coincides mth the dei^elop- 
ment of a defect in the humeral head 
Finally, instabiht}'- of the joint becomes 
incieasmgly disabhng this is explained by gradual enlargement of the defect 

It remains now to consider the manner m which these abnormalities predispose to 
recurrent dislocation Detachmenf of the glenoid labrum remo\es a small but significant 
buttress guarding the anterior edge of the glenoid cavity MTen the head of the humerus 
is forced in the direction of the lesion, by whatever mechanism, the detached segment of 
labrum is displaced over the bone margin of the glenoid into a position m front of the neck 
of the scapula (Fig 10) A deficiency is thus created m the antenor nm of the cavitj^ over 
which the head of the humerus maj'’ escape, though it remains within the joint capsule 
A defect of the head of the humerus 
acts m a comparable manner (Fig 11) In 
this case, instead of the buttress being 
removed, there is deficiency of the part 
of the head which normally would engage 
with the buttress The head is thus able 
to slide over the antenor margin out of 
the glenoid cavity This can occur only 
when the humerus is in such a position, 
relative to the scapula, that the flattened 
defect IS in engagement -with the antenor 
glenoid margin This condition is fulfilled 

when the arm is m external rotation and abduction Again the dislocation is always 
mtra-capsular 




Fig 11 

Diagram to shou manner m \\ hich postero lateral 
defect of the humeral head may predispose to 
redislocation 


MECHANISM OF PRODUCTION 

In the past there has been no general agreement as to the mechanism of production of 
the initial dislocation In man)'’ cases it is difficult or impossible to elicit from the patient 
an accurate account of the movements sustained b)'^ the arm at the time of injuix Houei er, 
from careful studj' of the case histones in the present re\aew it has been possible to select 
a number of cases m which the exact mechanics of injur)’^ are known vath certalnf^ These 
examples are insufficient in number to pro\nde a reliable estimate of the relatu e frequenci 
of eaeh mechanism, but the)' do indicate clearh that the mechanism of dislocation is b\ no 
means constant, and that recurrent dislocation inaj' be initiated b\ a number of different 
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t 5 'pes of injurj There are clear examples in this senes of initial dislocation bemg due to 
five types of injur}'- 

1 Fall on the abducted arm (without hyper-abduction) — In order to understand 
how such a fall may cause antenor dislocation it is necessary to bear in mind that the plane 
of the gleno-humeral joint is not in the sagittal plane of the body, but is set at an angle of 

approximately 45 degrees to the sagittal 
plane (The angle is not of course constant, 
owing to mobdity of the scapula ) Therefore, 
a telescoping force apphed to the abducted 
humerus, such as occurs in a faU on the 
outstretched arm, or on the outwardly 
directed elbow, is converted by resistance of 
the glenoid fossa into an antero-medial force 
acting in the plane of the gleno-humeral 
joint (Fig 12) This may result in forward 
dislocation of the humeral head Such type 
of injury is obviously liable to cause damage 
both to the antenor glenoid margin and to 
the head of the humerus It was by far the 
most common cause of recurrent antenor 
dislocation 

2 A direct blow from behind acting 
on tbe bead of tbe bumerus — This is 
the mechanism descnbed by Bankart who 
believed that aU recurrent dislocations were 
initiated in this manner Such a blow may 
result from a faU directly on the back of the shoulder, or by a faU on the elbow which 
IS directed backwards As it is dnven forwards out of the glenoid cavity the head of the 
humerus may shear the glenoid labrum from the bone, or the head of the humerus may 
sustain a compression fracture, or both injunes may occur This mechanism undoubtedly 
operates m some cases but it cannot be regarded as the sole cause, or even the most 
common cause, of recurrent antenor dislocation Indeed in this series it was relatively 
infrequent 

3 Hyper-extention of the abducted arm — Two similar examples of this mechanism 
may be quoted In each case the patient was the pilot of a light aircraft While manoeuvnng 
the aircraft on the ground, he put thi 
abduction vnth the arm in the coronal 

Fig 13 Fig 14 

Diagram to shOM how h 3 ’per-extension in abduction may result in anterior dislocation Hyper- 
extension causes separation of the capsular attachments anteriorlj'^ while the head in slipping 
forw ards round a fulcrum formed by muscle attachments, shears off the glenoid labrum 


: arm out sideways from the cockpit (90 degrees 
ilane) The force of the shp-stream hyper-extended 






Diagram to show plane of gleno humeral 
joint as seen in horizontal section with the 
humerus abducted through 90 degrees A 
force acting in the coronal plane through the 
humerus is met by the resistance of the 
glenoid fossa, the resultant force acts in the 
plane of the gleno-humeral joint 
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significance because it is in full external rotation that a bone defect of the humeral head 
comes into engagement with the glenoid cavity and may permit redislocation Pmn — A sub- 
jective s5miptom such as pain is always difficult to assess Nevertheless the observation is 
inescapable that persistent aching pain m the shoulder region is of disturbing frequency 
after the Nicola operation In this senes, disability due to pain was considered to be of 
matenal degree m twelve cases (20 per cent of the fifty-nine cases observed for more than 
two years) The pain may result from imtation of the joint due to injury to articular 
cartilage during the operation, or from disturbance of the normal anatomy due to inter- 
position of the biceps tendon between its surfaces 



Fig 16 


Range of abduction and external rotation movement two to five years 

after Nicola operation 

The Bankart operation — The results of this operation have been satisfactorj'^ 
Stabihty — Of eighteen cases of operation followed up for more than two 3'^ears there was only 
one recurrence and this was almost certainly due to poor technique because at subsequent 
re-operation extensive antenor detachment of the glenoid labrum was found still to be 
present Mobility — A normal range of abduction is usualty regained The average range 
m eighteen cases was 166 degrees Some degree of impairment of external rotation is usual 
In onty two cases was the normal range regained The ai’^erage range of external rotation in 
eighteen cases was 51 degrees (Fig 17) Pain — In no case was pain found to be a significant 
feature following the Bankart operation 

For details of the technique of Bankart’s operation reference should be made to his 
ongmal accounts It should be noted, however, that m longstanding cases the glenoid 
labrum ma5'^ be so attenuated as the result of repeated trauma that it is impracticable to 
reattach it to the glenoid margin In such cases the capsule itself is sutured to the front 
of the glenoid nm The operation is not quite unnersalh applicable, for occasionally the 
glenoid labrum is found to be normalh' attached These are the cases m which it is belie\ed 
that repeated dislocation is due mainh' to a defect of the humeral head Clearh some 
other procedure must be adopted m such a case 
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The Putti- Platt operation — This operation has proved satisfactory in the cases under 
re^^e^v The subscapulans muscle is divided about one inch from its insertion The front 
of the neck of the scapula is rawed vuth an osteotome, adjacent soft tissues are scanfied, 
and the distal portion of the subscapulans muscle is sutured firmly to penosteum and soft 
tissues m front of the neck of the scapula, the arm being maintained in internal rotation 
The proximal portion of the subscapulans is then sutured to the region of the lesser tuberosity, 
thus overlapping the distal portion The arm is bandaged to the trunk m internal rotation 
for a penod of four to six weeks, after which active exercises are commenced 


CASES 15 
10 
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DECREES .F ABDUCTION 



DEGREES .F EXTERNAL ROTATION 



Fig 17 

Range of abduction and external rotation movement two to five vears 
after Bankart operation 


The effect of this procedure is twofold Anchonng of the tendon of the subscapulans to 
the front of the neck of the scapula amounts to the formation of a strong ligament which 
effectuel} prevents full external rotation at the gleno-humeral joint This is one of the 
purposes of the operation, and it is a strong safeguard against recurrence of dislocation, for 
it IS m external rotation that the humerus with a defect m its articular surface is liable to 
slip fon\ ards out of the glenoid fossa Secondly, the operation results m the formation of a 
firm fibrous buttress in the verv region where support is required, namely at the antenor 
margin of the glenoid fossa Stability — In thirty-seven cases of this procedure followed up 
for two or more j^ears, there were two recurrences In both instances redislocation resulted 
from moderately severe vuolence, which ma}'' or maj'^ not have been sufficient to cause dis- 
location of a normal shoulder In one case the patient sustained severe external rotation 
strain of the shoulder joint three months after operation while stiU undergoing rehabilitation 
In the second case the shoulder was entirel}'’ satisfactory for sev^enteen months after operation, 
but it dislocated again as the result of a fall on the outstretched hand In both cases the 
mstabiht}’^ became recurrent and further treatment was necessary It is interesting to note 
that in both these unsuccessful cases a full range of external rotation had been regained 
after operation This suggests that the technique mav have been imperfect m that the 
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subscapularis tendon may not have been sutured tightty enough to the anterior scapular region 
Mobility — A normal or nearty normal range of abduction has been regained in the great 
majontjr of cases The average range was 170 degrees External rotation is almost mvanably 
limited, often very considerably The average range regamed was 40 degrees (Fig IS) 
Pam — In no case was pain found to be a significant feature foUovung the Putti-Platt 
operation 

Choice of operation — Comparison of the results of the three operations which have 
been considered indicates that the Nicola operation is much less certain m its results than 



DECREES .F AiDUCTION 



Fig 18 


Range of abduction and external rotation movement tr\o to li\e years 
after Putti-Platt operation 


either the Bankart or Putti-Platt operation Improvement in results might perhaps be 
gained by more careful selection of cases, but the multiplicity of factors involved makes it 
difficult to predict which case is likely to be treated successfullj^ by this procedure A further 
objection lies in the fact that the operation disturbs the normal anatomy of the joint, and 
may cause aching pain which is persistent and disabling In view of these facts it is behe\ ed 
that the Nicola operation is seldom, if ever, indicated in the treatment of recurrent dis- 
location of the shoulder 

Companng the Bankart and Putti-Platt operations the e\ndence suggests that there is 
little to choose between them wth regard to results, vhich have been satisfacton,' m o\er 
95 per cent of cases The}'^ both have the advantage that exact pathologj maj^ be determined 
at operation The Putti-Platt operation is rather more easy to perform efficient^ than the 
Bankart operation, especiaU}'^ if a nght-angled electncalty driven dental handpiece is not 
av'ailable for making holes in the glenoid margin Moreov'er it is applicable to everv case, 
whether caused by detachment of the glenoid labrum or by defect of the humeral head 
Against the Putti-Platt operation ma}"^ be brought the argument that it results in considerable 
restriction of external rotation movement Certainly there is a greater limitation of tine 
mov^ement than is usual after the Bankart operation In practice, however, the disabihtv 
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from this cause is found to be of a minor degree In the words of a patient whose final 
range of external rotation was only 10 degrees " The almost total lack of external rotation 
does not seem to affect either my work or sports ” There is no doubt that this restnction of 
movement is a pnce wfilingly paid for stability and full confidence m the shoulder 


SUMMARY AND CONCLUSIONS 

A reAnew of the pathologj^ mechanism, and operative treatment of recurrent dislocation 
of the shoulder, based on an analysis of 180 cases, ^vlth 159 operations, is presented From 
this analysis the foUoivmg conclusions have been made and appear to be substantiated 

1 The pathology compnses two important elements (a) antenor detachment of the 
glenoid labrum from the bone margin of the glenoid, associated with some degree of stnppmg 
of the antenor part of the capsule from the front of the neck of the scapula, found m 87 
per cent of cases examined adequately at operation , [b) defect or flattening of the postero- 
lateral aspect of the articular surface of the head of the humerus which engages wth the 
glenoid cavit}^ when the arm is m external rotation and abduction , this defect is demonstrated 
most readily m antero-postenor radiographs taken with the humerus m 60 to 70 degrees of 
internal rotation and was showm to be present m 82 per cent of cases which had been 
subjected to adequate radiographic examination 

2 The frequency of the humeral head defect has been under-estimated m the past, 
because of the difficulty of demonstrating it, particularly when the defect is small 

3 Either t 5 qie of lesion alone may predispose to recurrence of the dislocation 

4 Both t 3 'pes of lesion are often present m the same shoulder When this is the case 
the tendency to redislocation is great 

5 The initial dislocation, which results m the development of one or both these per- 
sistent structural abnormahties, maj^ be due to very different types of mjur}', the commonest 
of which IS a fall on the outstretched hand The factor common to aU these injunes is a 
resultant force acting on the humeral head m the direction of the antenor glenoid margin 

6 In the treatment of recurrent dislocation of the shoulder joint the Nicola operation 
IS unreliable, and it may be associated ivith a recurrence rate as high as 36 per cent It is 
believed that continued instabiht}^ after this operation is usually due to the presence of a 
defect of the humeral head 

7 Operative treatment should aim at repainng, or nullifying, the effects of both t 5 q)es 
of lesion For antenor detachment of the labrum this involves either sutunng the labrum 
back to the glenoid margin, or constructing some form of antenor buttress, fibrous or bony 
for humeral head defects it necessitates some procedure designed to limit external rotation, 
thus pre\entmg the defect from coming into engagement with the glenoid cavity Such 
limitation of external rotation does not constitute a significant disabihty 

It IS ^Mth much pleasure that I acknowledge my indebtedness to Sir Reginald Watson-Jones for 
facihtating this reMew in every possible ■way, and for constant stimulation and encouragement and to 
Mr H Osmond-Clarke for valuable advice and assistance I wish also to extend my thanks to the 
indiv idual surgeons of the Royal Air Force orthopaedic units for allowing me to review their cases and 
in particular to Mr N Vere-Hodge who has been of great assistance in helping to trace these cases for 
follow-up studv 
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Lesions Discovered in Seventeen Cases Surgery Employed 
and Intermediate Report on Results 

A. L E’ =='E-B^oO' Bristol E'gl 

S-v<.ntf*.n co-i5*cjti^e cz-'S r: rcCt^rrert a^Vicatun o: tre sroJder jo-nt na' e b-ea 
op'_"atco UD- 'T tn; ant^'o-meaial apnroacp TTu~ apppjacn si—es tr.e op-erator aa 

oppotanitv r''t r,-!! tf -rr in eaca case toe cause of tae reciarnaa disio-aa-'a Dat 

also to csal vntn sj^-a l.-s*o*'s in tne anp' jpnatc maarer Tre sapera'ral ratiscle p'aae -s sp„t 
in tne Gdto-i>;cto”al cle t S''v to se en jPC^'ts Tre irtermeciate mascle plane is ceair 
vitn bv Gctachirn tPe Gistal ha!f-ircb of tre co'ac '- g process v~tn tne oasxas rz tae 
coraco-D'af'nialiS anG sbo"! reacof treb ccpsarc pav-mase erea the lateral fasctal eateas’' a 
tumina tnese co-c-nv' arcs arc in ' arcs The tOirc muscle p^are consists of the sabs-ranalarts 
and Its tenaon tnis is irciseG ’ crrcali^ for tv' '• mches ana rntn it the uaGernaaa and 
adherent anteno' capsule ol tne sno_icer j^mt A aood anterior vievT- of the heaa of the 
humerus and gienoid ts tnen secured To vte'“ tne posterior sunace of the heac it is necessaa 
to mcise some of tpe antenor hbrcs of the s'-p'aspaiatus uatn full e’aemai rotanon acecua'e 
inspecuon can be mace Tms ts particuiarr east '^hen there is a pronouncec. grco* e or 
notch on this surface 

The infomnation obtained in tnese seventeen cases re ealec that tne cause of recumn 
dislocation vas aivavs 1) Some lesion, of tne an.<=r:or support of the neac c: *n 
humerus and or (2j a eroo' e in the p^>5tenor sunace of tne nead of the numercs —men 
made the dislocation possible vnth less antenor aisp'acement of the humerus The lesi'n o: 
the antenor support of the neac of the humerus mas not al^a”s the same, altnongn m Ene 
vast majonu of cases it consisted of cetaenmen. of structures from the antenor up c: the 
sleno-d (Banl.art's lesion j In those cases —ne'e no cetaenment of the antenor simctnr'rs 
could be foujid but m vhich there r as a cefec* m tne heac of the humerus iQn'^p 3t .t is 
presumed tha* a stretched capsule accomted for loss of antenor support to tre nead c' the 
humerus The precise lesions focna ”ere / Figs 1-4 

Group 1 Detachment of tne Cieno.d labnim capsule and penosteim from tne up o: mr 
glenoid ^h's a nroove on the postenor sunace of the heac o: the humerus — eight cases 
Grc y 2 Detachment of the nieno d laorum anc capstue alone — nv c cases 
Groap 3 Groove on tne postenor surface of the head of tne numeros alone — tnree cs~r-^ 
Gro ip 4 Detachment of tne subscapulan^ muscle m its lovcr half from its mseruon into 
tne lesser tnoerosirv — one case 

Detachment of labmm — Detachment of tne gien''-C laorum and capsule <'n ^tuen 
Banlmrt has laic so mucn snress, ceseT es full cesenpnon m order to give tne ■mcesprcac 
reco amtion v hich it Geserv es The gleno-c labrum anC capsule v.ver th“ cr tnree^uarters 
of their attachment to the antenor lip of tne gleno.G are cetacned. \ v itn these _s rasec me 
j>eno 5 team on the front of the neck of the scapula ouer an area appro mmateiv cne arc a 
half mches bv one mch. The bare bone is an mierestmg leature ui these cases lu onl''* f'-i' 
cases did there appear to oe an" fiorous covering to the em'sed bone, aithongn tre detach- 
ment must hav e been present for some ; ears A deep po-rnet iS fonuec betv'ee*' tne detacneC 
penosteum and labrum on the one hana, and the neck of the scapula on tne otner. Penosteai 
nem bone is often laic do m at the umit of penosteai separation Th-S can be felt at 
operation and has been detectec m radiograpns on several occasions ‘'Fig 7 , 
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Groove in humerus and “ hatchet head ” — A groove on the posterior surface of 
the head of the humerus is the usual finding It is weU illustrated in Fig 6 and 
its floor has im anabh consisted of bare bone It is to be noted that this groove, when 
at all pronounced, can be illustrated in pre-operative radiographs With the X-ray tube 



Fig 1 Fig 2 

Dislocation wth detachment of labrum and Dislocation \Mth detachment of labmm and 

grooie in humerus — eight cases (48 per cent) periosteum alone — fi\e cases (30 per cent) 



three cases (18 per cent ) — one case (6 per cent ) 

ui the avilla, the arm abducted to 40 degrees, and the X-ray cassette above the shoulder of the 
sitting patient, an admirable view of the groove may be obtained An antero-postenor 
radiograph often shows marked flattening of the head supenorly and laterally, this being 
caused by the upper limit of the groove, and giving the " hatchet head ” appearance (Fig 5) 
It MoU be noted that m three cases, the dislocation was occurring ivith an intact antenor 
capsule, although m each case assisted b}^ a pronounced groove on the posterior surface of 
the head of the humerus 

Amlsion of subscapulans — There i\as one interesting case where loss of the antenor 
support to the head of the humerus resulted from detachment of the tendon of insertion of 
the subscapulans, vath a flake of bone, from the lesser tuberosity When the coraco- 
hrachiahs and short head of biceps were retracted, there was an unimpeded view into the 
lower half of the jomt (Fig 8) 

THE JOURNAL OF BONE AND JOINT SURGERY 



K1 CUKM \n DISLOCUION OI IHE SHOULDER 


41 



I IG 5 


Case 3 — Right shoulder the site of ten 
dislocations in fi\e jears The antero- 
posterior radiograph shows the upper limit 
of the posterior groo\ e in the head of the 
humerus gning rise to the appearance 
described as the “ hatchet head 



Fig 7 


Case 6 — Subperiosteal new bone formation 
at the limit of periosteal detachment from 
the neck of the scapula 



Fig 6 

Post-mortem specimen Note pronounced 
groove on the posterior surface of the head 
of the humerus, and the flattened anterior lip 
of the glenoid compared with overhanging 
posterior lip (Kind permission of Bntisb 
Journal of Surgery ) 



Case 12— Detachment of half the subscapu- 
laris (B) from the lesser tuberosity of the 
humerus (A coracoid C coraco brachialis) 
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OPERATIVE TREATMENT 

The operation performed on these seventeen cases depended naturally on the cause 
found on exploration For the detached glenoid labrum a modification of Bankart’s operation 
was employed It was found possible to remove part of the cortex of the neck of the scapula 
to form two horizontal gutters, lea\’ing a stout bridge of bone coming nght up to the hp of the 
glenoid between them A stout No 6 silk thiead was passed under this bridge at its glenoid 
end, and used to tie the labrum, penosteum, and capsule firmly dmvn in place To execute 
this manoeuvre, it vull be found necessary to observe the following points 

1 Keep the head of the humerus m full internal rotation, which bnngs the neck of the 
scapula into better luew 

2 Employ a Travers fixed retractor between the capsule attached to the head of the 
humerus lateraU 5 ^ and the detached coraco-brachiahs and short head of biceps medially 
This also keeps the more superficial muscles well retracted 

3 Use a quarter-inch chisel, dnven into the bod}'^ of the scapula, to retract the detached 
glenoid labrum and subscapulans This gives an admirable view of the neck of the scapula 
(Fig 9) 

4 Employ a sucker to keep the wound dry 

5 Use a strong cutting hook, pierced at the tip, to pass the silk suture through the 
cancellous bone beneath the cortical bndge (Those illustrated in Fig 11 were made from 
Steinmann pins ) 



Repair of detachment of the labrum capsule 
and periosteum (Bankart s lesion) The bare 
area is displayed by a chisel in the bone acting 
as a retractor Tmo gutters are gouged in the 
neck of the scapula The suture Mill be passed 
beneath the inter\ ening bridge at its glenoid end 


Fig 10 

V hen the lesion is not a detachment of the 
labrum but a groo\ e in the head of the humerus 
an anterior bone block is ad\ isable An iliac bone 
graft to the neck of the scapula prolongs the 
anterior hp of the glenoid The diagram shows 
the surgical approach and the graft and screw 



Tt\ o bndges hat^e been constructed m some cases but one is sufficient tax on the operator 
The subscapulans has to be separated from the capsule before the suture is tied deep to this 
muscle This \ anant of Bankart’s operation avoids working on the cartilage surface of the 
joint, and the greater roughening of the neck of the scapula can result only m more 
effective reattachment of the detached structures It is felt that a silk suture is better 
than the use of staples, as emplo 5 ed b}'’ the Johannesburg school of orthopaedic surgeons 
Such staples, if they become detached, are poor neighbours to a vanety of axiUary 
structures' (Fig 12) 
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Tig 11 

The difficulty of passing a suture through the bone is solved by using strong cutting 
hooks pierced behind the point made from Steinmann pins and held in a 

Steinmann pin handle 



Fig 12 


Antero posterior and supero inferior radiographs six years after repair of Bankart s lesion by 
three staples according to the technique of the Johannesburg school A fourth staple used 
for reattaching the coracoid process has become detached and is in t\\ o pieces No recurrence 
of dislocation full range of movement some slight aching 


When a humeral groove is present in addition to a lesion of the antenor support of the 
head of the humerus, treatment of the latter alone was deemed sufficient When dislocation 
was occurnng within what appeared to be no more than stretched antenor tissues, and was 
pnmanly attnbutable to the humeral groove, some other form of surgery uas considered 
necessary Multiple osteotomy of the coracoid process was performed in two cases but more 
recently a bone graft, composing the whole thickness of the iliac crest, has been screwed on 
to the antenor surface of the neck of the scapula beneath the subscapulans muscle, the 
penosteum being incised vertically to give bone contact (Fig 10) 
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Analysis of Seventeen Cases of Recurrent Dislocation of the Shoulder 
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llic one ease of detachment of the insertion of subscapulans from the lesser tuberosity 
of tlie hnnieius was dealt with b}' reattachment with a silk suture through bone 

In closing tliese wounds, the capsule and subscapulans were always sutured independ- 
enth and the detached poition of the coracoid process was reattached Far from the sub- 
scapulans being a causative factoi m dislocation as was once taught, its careful repair is an 
impoitant point m ensuring a successful result The anatomical repair of both the lesion, 
and the incision of approach, should be complete 

The arm was alwaj s kejit bj' the side for four to si\ weeks After this, physiotherapy 
and exercises were used unrestrainedly to regain movement, almost a full range being 
obtained m about six w'eeks The period of four to six w^eeks wuth the arm by the side 
would appear to be essential in order to obtain biological repair of the lesion No matter how 
w'ell placed and secuiel3^ tied, a single suture of silk cannot be relied upon for repair 

RESULTS OF TREATMENT 

There w as no epileptic case in this series There w'as one case of a tabetic patient with 
a Charcot’s knee Tw'o cases had previously been subjected to unsuccessful operations, one a 
Nicola operation and the other a Clairmont operation None of the twelve cases w^hich 
have been traced in the follow'-up has had recurrence of the dislocation All appear very 
satisfied with their results One is plajnng rugbj? football again (not first-class rugby as 
formerty, but after an unsuccessful Clairmont operation and a successful Bankart operation, 
he is loath to hazard too much on the field of sport) AU are back at their former employ- 
ment, sometimes of a ver}' strenuous nature 

DISCUSSION 

It w ould appear from these cases that some lesion of the antenor support of the humeral 
head is the common cause of recurrent dislocation of the shoulder (Bankart’s lesion in 
thirteen out of seventeen cases) , and that the notch or groove on the postenor surface of the 
head of the humerus is usually present and is an important factor in making dislocation 
possible with less forward displacement of the humeral head In some cases, recurrent dis- 
location occurs with a pronounced humeral groove and no detectable lesion of the antenor 
capsule or of the subscapulans muscle In these alone is it necessary to do more than repair 
the lesion to the structures normally supporting the head antenorly In this senes, dis- 
location has not recurred since operation, although w'herever possible, surgery w^as confined 
to simple repair wth a silk suture (Bankart’s operation) 

The lesion to the tissues supporting the head of the humerus antenorly undoubtedly 
occurs at the initial dislocation and it is to be presumed that the postenor humeral groove 
has a similar traumatic ongm Is it of the nature of a depression fracture, the cartilage being 
shed subsequently ? Although m two cases only was a small loose body removed from the 
joint, this explanation would appear to be the most reasonable The congenital ongm of the 
postenor groove, as postulated by Tavernier and his colleagues, does not seem probable 
While m all these cases w^e have found certain lesions, which are being widely recognised 
as commonly associated with the condition of recurrent dislocation of the shoulder, w^e are 
still in Ignorance as to the frequency of such lesions in simple dislocations of the shoulder 
In one case of acute dislocation of the shoulder, associated with a fractured neck, m w^hich 
open operation was needed to reduce the dislocation, classical detachment of the labrum 
w^as revealed at operation \^^as this the mitial lesion m a recurnng dislocation of the shoulder ’ 
Do degrees of separation of the labrum occur without recurrence of the dislocation ’ In the 
absence of a humeral groove, does the shoulder often remain stable m the presence of a 
separated labrum and capsule ’ Can the theory of a difference in the type of trauma m 
simple and recurring dislocations be substantiated ^ There are manj' questions 3 et to be 
answ^ered m this interesting condition 
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SUMMARY 

1 The operative findings in seventeen cases of recurrent dislocation of the shoulder 
are presented and discussed Detachment of the glenoid labrum (thirteen cases) and the 
formation of a postenor humeral groove (eleven cases) were the most consistent findings 

2 In one case recurrent dislocation of the shoulder was due to avulsion of the sub- 
scapulans muscle 

3 The surgical treatment of these cases is described, usually consisting of a modification 
of Bankart’s operation 

4 The results of follow-up are given as an intermediate report No post-operative 
dislocation has so far been reported 
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DISCUSSION 

on Recurrent Dislocation of the Shoulder 

Mr A Bernard Pam (Leeds) — I ha\e anah'sed the case records in hospitals of the Leeds area 
of patients treated by operation for recurrent dislocation of the shoulder during a fifteen-year period 
rorty-fi\e operations vere performed on thirty-three patients (one bi-lateral seven operated upon tv ice, 
tvo operated upon three times) Tventy-six vere males and se%en Mere females As to the cause the 
primary dislocation occurred eight times in football accidents ano six times in epileptic fits the other 
nineteen m ere due to falls of r arious types in one instance the dislocation being due to suspension of the 
body bv the limb concerned These cases represent the vork of my colleagues and myself, and sometimes 
of unknovn surgeons -whose previous operations ha\e failed Three were dealt with by simple division 
of the subscapularis and the operation w as successful in t\i o cases One capsular reefing succeeded The 
onlj Clairmont operation traced was unsuccessful Of two Bankart operations one failed and the other 
succeeded The majoritv of the traced cases fall into three groups — 

Henderson shng opeiaUon Of thirteen fascial or tendon sling operations there was recurrence in 
nine It should be noted that recurrence of dislocation took place in every single case treated by slings 
of fascia lata and in four of seven cases treated by slings constructed from the peroneus longus The 
Henderson shng operation is very disappointing Of three cases operated upon for the second time — 
one by tendon shng for failure of a prevrous fascial shng one by second fascial shng for failure of a previous 
fascial shng and one by fascial shng for failure of a prev lous Nicola operation, the secondary operation 
failed in ev erj case Slings of fascia lata are to be condemned as being of no use and slings of transplanted 
tendon are v erv^ unreliable 

Hicola operation Twelve Nicola operations were traced One man had the operation performed 
on both shoulders ten vears ago and there has been no recurrence since In three cases there was re- 
currence within -twelve months of operation, and in a fourth case, recurrence took place as long as seven 
jears after operation Thus the operation failed in one-third of the cases 

Antenor bone block An iliac bone graft has been inserted near the edge of the glenoid cavity to 
provide an anterior bone block in four cases These were treated in 1944 1946 and 1947 and in no case 
has there yet been a redislocation The number of cases is small but the procedure appears to be reliable 
I wish to thank mj colleagues in Leeds for permission to follow up their cases 

Mr A S Blundell Bankart (London) — The results of the operative treatment of recurrent 
dislocation of the shoulder can be stated very briefly There is only one rational operation for this condition 
it IS applicable to everv genuine case of anterior recurrent dislocation it is almost foolproof and when 
it IS properly done the patient is cured — the dislocation nev er recurs and the patient rapidly regains full 
use of his arm I hav e no figures but I have probably done this operation more often than anyone else 
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for 1 li i\ L been doing it foi Unity vc us nnd I ln\c ne\ei hid a case m ivhich the dislocation has recurred 
nor one in whieh time \\is serious limit ition of moiement after it 

1 here ire few ojicritioiis of which it cm be slid th it they ne\er fail, but there are reasons why this 
o]icrition should not fill In the first jiliee there is a constant anatomical lesion It is not a matter of 
opinion it IS theie for iiuone to see who will tikc the tioublc to look for it, and it has been seen by 
c\cr\onc who his looked for it Seeondlj no one who his seen this lesion exposed at operation could 
hi\c in\ doubt is to whit is the light thing to do with it The capsule or the fibrocartilage is torn from 
the bone ind the obiious thing to do is to put it back again Thirdly when I say that the operation is 
ilmost foolproof I do not mein that fools should practise surgery but that any surgeon of ordinary com- 
petence IS capable of living a jiiecc of fibrous tissue to a bone when both are exposed to view and accessible 
and it IS difiicult to sec how he could fail 

There arc certain technical points to be considered First the bone must be prepared for it, because 
soft parts will not adhere to unbroken or healed bone By the same token any means of fixation is only 
temporan no one can unite li\ ing tissues permanently by artificial means All that the surgeon can do 
IS to ensure that the parts are held together until they ha\e united In this operation union is complete 
in SIX weeks or less, after which the fixing agent has done its work and might just as well not be there 
Indeed the less there is of it the better 

Tor the actual fixation one maa use sutures nails screws staples or an 3 d:hing Nails and screws 
are makeshifts I used staples twentj' years ago but ga\e them up because they were unreliable and 
clumsa I beheac that a single mattress suture of silkworm gut passed through the margin of the glenoid 
and the edge of the capsule is the simplest the neatest and the best My only regret is that I did not 
discoaer the dental drill for this purpose until my second paper was in print I have used the dental drill 
for nine years and it has sol\ cd completely the only difficult part of this operation 

I know that there are other operations which may prevent recurrent dislocation of the shoulder 
But w hen w e ha\ e a safe and certain cure by an operation w Inch practically restores the joint to its normal 
condition and does the least possible damage to the surrounding parts, it seems extraordinairy that anyone 
should go out of his w aj' deliberately to create entirely artificial and abnormal conditions such as slings 
ligaments tendon fixations, and bone blocks in an endeavour to achieve the same result by roundabout 
means 

Some surgeons think that practically all operations for this condition depend for their success upon 
the formation of a mass of fibrous tissue m front of the joint — fibrosis of the anterior capsule and tying- 
dow n of the subscapulans Indeed some of the operations described seem to be designed to inflict the 
maximum amount of damage upon these parts and for the same reason most of them are followed by 
considerable limitation of the normal moaements of the joint This is not true of my operation Here the 
subscapulans is divided cleanly about half an inch from its insertion and it is allowed to retract inwards 
while the joint lesion is being dealt with after which it is neatly sutured in place again It is not tied- 
down ” shortened or damaged in any way 

Abnormal laxity of the capsule is the oldest conception of the pathology of recurrent dislocation 
and it w as responsible for all the reefing plication and overlapping operations which proved so unreliable 
in the past It is quite unnecessary to introduce such complications into the operation to day The only 
abnormal laxity avhich is encountered is due to the fact that the capsule is detached from the glenoid 
margin, so that it can be pushed forwards by the head of the humerus when dislocation occurs This 
defect IS remedied when the capsule is attached to the bone and dislocation cannot then occur 

It may be that in the past I have laid too much stress upon the role of the fibrocartilage or glenoid 
labrum This may be torn from the bone or the capsule may be torn from it In the latter case the 
surgeon w ill find that the labrum is intact and he may not realise that the lesion has occurred immediately 
external to it In my operation this is of no importance for in every case the capsule is incised over the 
glenoid margin and any part internal to this (including the labrum) is excised The outer cut edge of the 
capsule is then attached to the raw ed bone This disposes of any laxity of the capsule and it invariably 
prevents recurrence of the dislocation 

Defects in the head of the humerus probably occur quite frequently They are due to the trauma 
of repeated dislocations and thus they are the consequences and not the causes of recurrent dislocation 
I have seldom seen them because I have not looked for them No good can accrue to the patient from an 
extensive dissection to expose such defects nothing can be done about them if they are found and there 
IS no evidence that they e\er interfere with the normal functions of the joint Defect or no defect the head 
of the humerus cannot get on to the anterior margin of the glenoid if the capsule is firmly attached to the 
margin 

A few cases ha\ e been reported in w hich redislocation is said to ha\ e occurred after my operation 
In such cases it will be found that the operation has not been done as I described it and in some of them 
an entirely different procedure has been carried out 
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Mr Newman (London) — I have assisted ]Mr Bankart in many of these operations but -when I did 
them myself I found them much more difficult that I had thought The difficulty is to pull the head of the 
humerus laterally far enough to see the front of the glenoid The solution is the Bankart skid, put 
through the joint so that the head of the humerus is levered av,ay The drill holes can then be made 
easily and the operation is simple 

Mr Osmond-Clarke (London)- — in reply Mr Bankart has made a devastating attack We 
looked forward to it eagerly One thing I must ask him to do — and his colleagues We want to hear 
what number of cases have passed through the Middlesex Hospital and what number of lesions of the 
glenoid labrum hare been seen Surgeons ha\e been loolung for this lesion, and although they may often 
find it they fad to find it in ten or fifteen per cent of cases These are reputable surgeons Some 
operation must be devised for the cases in w hich there is no detachment of the labrum to be stitched back 
I ha\e assisted Mr Bankart myself and I haie watched many surgeons since — distinguished, mildly 
distinguished, and undistinguished I have seen every conceivable form of trauma applied to the anterior 
margin of the glenoid and I hav e seen a surgeon after operating for one hour, faced w ith total disappear 
ance of the bone surface he has been trying to drill 

For these two reasons I urge the claims of an easier repair which provides a sufficient block in front 
of the joint and at the same time limits external rotation mov'ement so that the bone defect m the head 
of the humerus cannot engage the glenoid margin 

Mr George Perkins (President) — The only thing I want to say is that it has been a great pleasure 
to find younger contributors speaking to us and not leading their script We expect that from a 
doddering old professor like Nobby Clarke but it is good to see more youthful members presenting their 
work so well 
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NOTE ON RECURRENT DISLOCATION OF THE SHOULDER JOINT 

Supeiior Approach Causing the Only Failure in Fifty-two Operations 
for Repair of the Labrum and Capsule 

Regin \ld W vtso\-Jonls, London, England 

llie clinical iccoids of sc^cnt^-o^c jiatients on whom I have operated for recurrent 
dislocation of the shoulder joint ha\e been ie-e\amined Ihe}^ maj^ be analysed as follows 


Cases Recurrences 

Fascial sling operation (Henderson) 1 1 

Transplantation of biceps tendon (Hevmanowitsch, Nicola) 18 5 

Labrum repair and capsular reeling (Bankart Putti, Platt) 52 1 


Fascial sling operation — Ihe single case of fascial slinging, performed many 3^ears 
ago bj^ the Henderson technique, maj be dismissed, the operation is known to be unreliable 
and it has long since been abandoned 

Transplantation of biceps tendon — The Nicola operation with its \ arious modi- 
fications has also been abandoned for more than fi\e 3'ears In this particular senes the failed 
cases were shovn at secondar3 operation to have sustained rupture of the transplanted 
tendon This is b3' no means true of all failuies of the Nicola transplant The operation ma3'^ 
fail for a number of reasons, and notabl3' because the biceps tendon is often so placed that 
the humeral head can rotate around it and dislocate without so much as a strain being throv n 
upon the tendon The explanation of the constancy of tendon rupture m this senes possibh 
hes m the fact that the humerus was alwavs drilled while it was held m the position of full 
internal rotation, and the direction of the drill hole was so planned that the tendon seri ed as 
a check to external rotation mo\ ement which has long been recognised as the exciting cause 
of recurrent dislocation Such check ma3'^ explain the success of the operation in a proportion 
of patients, particularly those who are prepared to lead a sedentary life But in this series of 
young athletic men it failed in one-third of the cases Whatever the cause of failure, whether 
through misplacement of the tendon, or through rupture of the tendon because it is unequal 
to the task, the operation fails far too often 

Repair of glenoid labrum with reefing of capsule — The particular purpose of this 
note is to record fift3'’-two operations in which the glenoid labrum was exposed In fifL3'^-one 
operations an antenor exposure was used if the labrum was detached it was resutured, in 
any event the antenor capsule was plicated and the subscapulans shortened, and all fift3 -one 
operations succeeded in preventing recurrence In one operation a supenor exposure was 
used an extensively detached labrum was securel3^ stitched to bone, but the antenor capsule 
and subscapulans were never divided , indeed the3' were nei'er exposed , the3^ were not reefed 
or shortened , and the operation failed, dislocation recurring ivithin six months 

In each of the fift3'^-one cases Bankart’s exposure was followed in ever3^ detail — the 
deltoid and pectoralis major v'ere separated, the coracoid process osteotomised, the coraco- 
brachiahs and biceps retracted downwards, the subscapulans dnuded and retracted inwards, 
and the capsule divided to expose the glenoid margin In thirty-six of the fift3^-one cases 
(70 per cent ) there was a definite lesion of the labrum, ranging from separation m its lov er 
part to bucket-handle displacement across the joint In ser en cases it was recorded at the 
time of operation that " there was a doubtful lesion,” and m eight cases there was no lesion 
at all Damage to the head of the humerus vaned from simple bruising of articular cartilage 
in the postero-lateral sector, through erer3'^ stage of “ osteochondntis dissecans ’ to 
excavation of as much as one-third of the bone 

When the labrum was detached it was repaired by the Bankart technique \\ hen tlie 
capsule was detached from the labrum, the labrum vas usualh resected and the capsule 
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Fig 1 

Recurrent dislocation of right shoulder joint exposed superior approach shoi\ing 
1) transplanted biceps tendon Mhich is intact, but is not controlling external rotation 
movement or pre\enting redislocation 21 large defect in the postero-lateral sector of 

the head of the humerus 



Fig 2 

^^'hen the head of the humerus ^^as pulled outuards and backwards an unusually clear 
Mew of the anterior glenoid margin was gained The widely detached Hbrum and 
capsule are being lifted bv an ele\ ator to show the large pocket into w hich the defectn e 

head of the humerus could subluxate 
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sutuiod to bone l^yiit in o\oi'> c.ise, wlietlioi oi not tlicic a labrial defect capable of 
rcjian, tlic ^\ound was closed with oa cilajijnng and donble-brcasting of capsule and slight 
shoi telling of the siibsoapnlaiis b\’ stitching it to a more distal nisei tion in the humerus — 
the juoceduic foiineih' known as capsuloirhajilu , and now described in a shghtlj modified 
form as the Piitti-Platt opciatiou Ml those cases wcie successful, and so far as is known 
there has been no iccurience 

Ihe one case which is jiaiticnlarlj instinctuc is show'ii in Figs 1-3 Foi a miniber of 
leasoiis it was decided to expose tlie joint b\ means of a snjiciior apjiroach Ihe operation 
note, dictated b\ M j\lcKccknie who at that time was my first assistant, reads as follows 



I IG 1 

ith the liead of tlie lumicnis still retracted outwaids and backevnrdstw o strong sutures 
liaac been inserted through the anterior glenoid margin and tlie dotiched labnini and 
e ijisule I he sutures are ready for tying 

Operation, November 15, 1945 — Sabre blade approach to right shoulder by four-inch incision 
centred on the aeroniio cla\ leiil ir joint Osleotoiuy of base of the acromion e\ Inch m as reflected outw ards 
together itli the cla\ icular origin of the deltoid Longitudinal incision in the line of fibres of the musculo 
tendinous cuff \\ itli dissection of the interior flap from the front of the tuberositi to expose the humeral 
head and glenoid from above Ihis revealed (a) a large dcficiencj in the posterior aspect of the humeril 
head well rounded ind cov eied vv itli fibro cartil ige (f>) tendon of the biceps prev lously transplanted bv 
Nicola operation peifornied elsewhere passing to the head of the humerus with no solution of continuitv 
it was quite loose and in no wav held the head of the humerus or prevented it dislocating in fact the 
proximal glenoid attachment was increasing displacement of the labriim bv pulling it across the joint like 
a bucket -handle tear of a knee joint cartilage (r) complete detachment of the glenoid labriim from bone 
(d) a large pocket in front of the glenoid measuring two inches in diameter 1 he front of the neck of the 
scapula and the glenoid margin were freshened with an osteotome Double holes were drilled and the 
labriim and capsule were secureh stitched to bone by strong nvlon and silkworm sutures 

Oh<:cn’atwiii. at tin time of opriatioii — (1) As an operative exposure this would seem to have iiianv 
advantages over the anteiior approach {a) there is less muscle splitting and division (b) there is no dis 
turbanee of the coricoid and its itlached muscles (r) there is minimal splitting of the deltoid {d) there 
IS a complete jiictuic of the inside of the shoulder joint so that the hunural head disjilaced labriim and 
glenoid are all seen much more easily than bv the anterior exposure 
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Fig 4 

\\ hen there is a large bone defect m the head of the humerus it is not enough to repair 
the labrial defect External rotation mo\ement must also be controlled in order to pre- 
\ ent engagement of the defective part of the humerus u ith the anterior glenoid margin 

(2) Sutures through the glenoid labrum and capsule are fixed uith much greater ease and certainty, and 
V, ith more complete \ isual control than in the case of the anterior approach in w hich sutures are placed 
uith some difficulty and uncertainty 

(3) We can nou test from this case whether part of the required technique is fibrosis of the anterior 
capsule and t> ing dow n of the subscapulans w Inch has often been accredited in Bankart s operation 

The final words of McKecknie’s operation-note are worthy of repetition As the sub- 
sequent histors showed, tve were indeed in a position to test “ whether part of the required 
technique is hbrosis of the antenor capsule and tying-dowui of the subscapulans ” The labnal 
defect w as repaired in this patient wth even greater certainty than any other of the fifty-two 
cases Yet in this case alone dislocation recurred mthm six months In this case alone the 
antenor capsule had not been divided, reefed, double-breasted, or fibrosed In this case alone 
the subscapulans had not been shortened or “ tied-doivn ” Despite the ease of exposure, 
and the facihty of repair, the supenor approach is clearly a mistake It deals successfully 
with labnal detachments , but it fails to give sufficient control of external rotation movement 
to meet the problem of defects in the humeral head The inference is obvious Bankart’s 
operaUon succeeds not alone by oiHue of the repair of labnal lesions, but even more by virtue of 
the operative exposure of such lesions, and the subsequent lesuture winch limits external lotation 
movement Bankart made a great contnbution to surgery by relentlessly, bluntly and force- 
fully directing attention to the antenor margin of the gleno-humeral joint, but his success 
in the treatment of recurrent dislocation of the shoulder joint lies more in the operative 
exposure he advocated than in the “ essential lesion ” he desenbed 

Summary — Fifty-two cases of exposure of the glenoid labrum are recorded Fifty-one 
operations with antenor exposure, followed by capsular reefing and shortening of the sub- 
scapulans, ivere successful One operation with supenor exposure, and ivithout capsular 
reefing or shortening of the subscapulans, was unsuccessful 
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THE BONE BLOCK METHOD FOR RECURRENT DISLOCATION 

OF THE SHOULDER JOINT 


I\ \K P \LMrK \ND AnDLRS WiDEN, STOCKHOLM, SWEDEN 

Pi 0111 the '^iiiQiral Scnici Sudei yuhliusct Slocliliolm {Stiigeon-tn-CJnef Ivai Paliiiei) 

In iniS H\bbinette, the Swedish surgeon, desenbed a method of preventing recurrent 
dislocation of the slioulder joint by means of a bone graft fixed m a periosteal pocket at the 
anteiioi glenoid rim At about the same time, Eden of Germanj?^ wrote on a similar method 
Consequenth the method came to be known as the H 5 '^bbmette-Eden operation 

Hoping to find the " essential lesion ” Hybbinette explored the anterior part of the 
joint b} dniding the subscapular tendon He depicted his observation as a capsular mjurj^ 
resembling a “ Gothic arch ” with the denuded glenoid nm or detached labrum at its base, 
resulting in the formation of a false joint cavit}' into w'hich the head would dislocate 

El entuallj', the method w'as adopted mdely m Scandinavia Vanous workers w^ho 
published papers on the subject (Dahlgren 1936, Langenskiold 1932, Hublm 1946) agreed 
with Hjbbmette’s theorj^ of a false joint cavity m the anterior part of the joint 

Operative technique — The H 3 'bbinette-Eden operation is not difficult A three-inch 
incision IS made along the furrow' betw'een the deltoid and the pectoralis major The coraco- 
brachiahs muscle is retracted medial I 3 ' and the lesser tuberosit 3 ', with the attachment of the 
subscapulans, is exposed b 3 ' rotating the arm outw’ards The tendon, together w'lth the 
underl 3 'ing capsule, is divided about a quarter of an inch from its insertion The joint is 
held open w'lth a retractor, and the humerus is pulled backw'ards and outw'ards It is then 
possible to inspect the glenoid and anterior joint capsule from the inside A subpenosteal 
pocket IS made w'lth a raspator 3 ' 
at the low'er part of the antenor 
glenoid nm If there are 
remnants of the glenoid labrum 
the pocket is made betw'een the 
nm and labrum, so that the 
labrum with attached capsule 
forms the medial border (Fig la) 

A graft, measunng about one inch 
b 3 ' half an inch according to the 
size of the pocket, is taken from 
the iliac crest The shape of the 
graft ma 3 '- be seen m the inset 
of Fig 1 

The graft is pressed down m 
the subpenosteal pocket m such 
a way that the projecting part is 
lodged on the nm, forming an 

antenor W'all of bone It is kept inset shows the size and shape of the graft from the iliac 

in position bv remnants of the crest In the diagram the graft IS show n in position in a 

, j 1 periosteal pocket at the anterior glenoid nm (a) from in 

labrum and the penosteum front (6) from abo\e Note that a remnant of the detached 

Additional fixation is not usually labrum contributes to fix the graft 

necessary (Fig 3) 

The subscapulans tendon is stitched w'lth mattress sutures, and the wound is closed 
The arm is put in a sling for tw'o w'eeks, the patient is then encouraged to move it, but 
always avoiding outw'ard rotation The patient is usuall 3 allow ed up in tw o or three da\ s 
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and discharged in seven to ten daj s e would drav attention to the fact that this method 
offers a shorter and more agreeable post-operative treatment than other methods now m use 
For the purposes of this paper, sixty cases, selected at random from our total of ninety 
cases, have been subjected to detailed studj 

Radiographic findings — All cases were examined radiographically before operation 
In each one a tjpical compression fracture in the postenor part of the head could be 
seen In twelve there was a fracture of the glenoid nm forming a small semilunar fragment 
In three, the examination was supplemented bi arthrography (For the technique of 
arthrography of the shoulder joint, the reader is referred to Lmdblom and Palmer, 1939 ) 
In none of these cases could abnormalities in the shape of the joint be observed No 
capsular ruptures or accessible false joint canties could be seen, nor was an}'- rupture of the 
aponeuroses ever found (Fig 5) 

Pathological findings at operation — ^At operation the interest of the surgeon was, 
of course, concentrated on the antenor glenoid nm and its surroundings First it should 
be pointed out, that in no case was it possible to find anj^ false joint cavity or rupture of the 
capsule large enough to receive the humeral head It is not easy to estimate the real volume 
of the capsular ca\at 3 ' bj^ arthrotomy, because even a normal capsule is big enough to receive 
ti\o humeral heads For that reason we consider it impossible to make reliable observations 
b\ operation as to the \ olume of the capsular camt\ Arthrograph}'^ is a better method for 
that purpose 

In twenty-seven cases we found t 3 'pical detachment of the labrum from the antenor 
aspect of the glenoid nm (Fig 2a) This detachment was m most cases located at the infenor 
part of the nm, theieb 3 determining the situation for the pocket and the graft 





Studies of different types of destruction at the anterior glenoid nm 

(а) The most simple lesion — a partlj' detached labrum 

(б) the detached labrum dislocated into the joint 

(c) the labrum ruptured and the nm uorn 

(rf) the labrum absent orer the uhole antenor nm sloping doun towards the neck 

In tv o cases the labrum was detached from the nm and from the capsule over the whole 
antenor aspect and dislocated into the joint, crossing the glenoid (Fig 2b) The situation 
resembled a bucket-handle lesion of the semilunar cartilage of the knee joint 

In tvent 3 '-two cases the labrum was either ruptured vuth frayed flaps or else quite absent 
from the lower antenor part of the nm (Figs 2c and d) In most of these the nm was smooth 
and rounded, and the bone vas bare on the front of the neck of the scapular It was then 
difficult to construct a pocket vuth a medial border strong enough to fix the graft in position 
In five cases there v ere onl 3 ^ small changes on the edge of the labrum and tn four cases 
it ivas not possible to find any pathological abnormality at all on the anterior nm In these cases, 
too, radiographic examination had shov n the t 3 ^pical compression fracture of the humeral head 
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THl HON] HI OCK Ml IIIOD 1 OIv Ivl { I KRENT DISLOCATION OF THE SHOULDER JOINT 
RESULTS OF BONE BLOCK OPERATION 

Out obi,ei\ations aic based on inatcna] consisting of ninety operations, about half of 
winch wore performed b\ one of us (Palmer) We have been able to conduct follow-up 
examinations on si\t\ patients, eight of them women and fifty-tw'o men The preponderance 
of men m our senes is due to the fact that part of the matenal onginated in a military 
hospital 1 he inter\ al betw’cen operation and follow'-up vaned from one and a half to tw^elve 
years 

Complications — Liinitniwn of moc'cmcut — No senous post-operative complications 
occurred I he results can be regarded as excellent m fifty-three cases, these patients con- 
sider themseh es to be complete^ cured Fortj^-tw'o patients have a normal range of move- 
ment in the shoulder which w'as operated upon Eleven report slight restnction of movement, 
usualty m the form of 10 to 20 degrees limitation m abduction-elevation of the limb, accom- 
panied m a few' cases by insignificant limitation of external rotation movement These 
patients, most of w’honi are young men, and 
many of w'hom are engaged m heai'j' manual 
labour, do not consider themselves handi- 
capped m anj' waj^ bj'' this restriction Manj’^ 
patients state that after operation they w'ere 
able to resume vanous recreations and sports 
including football, handball, w'restling, tennis, 
and gjunnastics 

Pam — In connection w'lth the folio w'-up, 
most patients spontaneously expressed their 
great satisfaction with the result In three 
cases there w'as not only slight restnction of 
movement but also pain on exertion These 
symptoms w'ere mild, however, they did not 
hamper the patients in their work, and the 
results may still be considered good 

Recuiient dislocation — Four patients (6 7 
per cent ) suffered further dislocation after 
the operation 

Case 1 A man tnenty-three years of age 
had thirteen dislocations before operation nhich was 
done in 1937 About one year after operation he 
again injured the right shoulder uhile playing hand- 
ball he had the arm held straight out from his side m an attempt to stop another player from running 
past him and as a result it was shoved violently backwards The shoulder dislocated The patient was 
able to reduce the dislocation himself Since then he has had six dislocations for two of which he had to 
seek medical attention 

Case 2 A man twenty-two years of age had five dislocations before operation which was done 
in 1942 At follow-up in November 1946 the patient was free from symptoms and had no recurrence 
Two weeks later he informed us that he had fallen downstairs and dislocated the shoulder again His 
v\ ife reduced the dislocation Since then he has had no further recurrence and has been at w ork as usual 

Case 3 A man aged twenty years had four dislocations before the operation which took place 
in March 1942 In November 1942 while holding a horse by the bridle the horse tossed its head jerking 
the patient s arm upwards and dislocating the shoulder After that he had many recurrent dislocations 
A second bone block operation w as done in October 1943 The old graft could be seen as a small bulge 
at the lower nm of the glenoid cavity A new bone graft was inserted adjacent to the old one 

Case 4 A man eighteen years of age had four dislocations before the operation which was done 
in 1944 One year later he fell with the arm abducted The shoulder dislocated again and there have been 
five recurrences since then A second operation was done in March 1947 

It IS questionable whether these four cases should be considered recurrences m the true 
sense of the word In all of them the first dislocation after operation vv as caused bj an injurv 



Fig 3 


Radiograph showing graft m the correct position 
at the anterior rim forming an obstacle to the head 
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which might have caused dislocation in a previously undamaged shoulder joint Neverthe- 
less, estimation of the violence of injury must inevitably be subjective and unreliable It is 
therefore vase to regard all post-operative dislocations as recurrences when companng the 
results of different operative methods 

The follomng Table covers three senes of bone block operations performed in 
Scandmawa 


Number 
of cases 

Recurrences 

Dahlgren 

38 

2 

Hublin 

30 

2 

Palmer-\\ iden 

60 

4 

Totals 

128 

8 = 6 3% 


DISCUSSION 

As already mentioned, there are usually two pathological findings in recurrent dis- 
location — a compression fracture of the postenor part of the humeral head, and an injur}' of 
% arjmg size and shape on the antenor part of the glenoid The former is evidentty alwa 3 's 
present, but ve want to call attention to the fact that the latter may be slight or entirel}' 
absent In no case was it possible to find a ” false joint cavit}' ” , nor was an 5 'thing of that 
kind reiealed by arthrography m three cases Gustav Pettersson (1942) studied thirty 
cases of recurrent dislocation by arthrograph}' unthout any pathological findings 



Fig 4 Fig 5 

T^’plcal radiograph of recurrent dislocation of the shoulder (Fig 4) with posterior compression 
fracture of the humeral head The same joint shown by arthrography (Fig 5) displays no false 
joint caMty or rupture of the capsule The joint looks normal 

It seems that H5'bbmette, and many surgeons "with him, interpreted a normal anatomical 
structure as a pathological condition The subscapular bursa and the subscapular recess — 
possibly enlarged — maj give the picture of a “ Gothic arch ” or " false joint cavity,” 
bordered as it is b} the gleno-humeral hgaments Neither Hybbmette nor any of his 
followers reahsed the importance of the second lesion — the compression fracture of the head 
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Bankait (l')23, l‘)3S) speaks of detachment from the antenor glenoid nm as the essential 
h ston e are not sure that it deser\ es this name The antenor lesion vanes greatly, and it 
may be entirely lacking, so that it cannot evplain the tendency of the head to dislocate 
W e consider that the mechanism of rccurient dislocation is as follows 

hen the arm is more or less elevated, and the humeral head rotates outwards, the 



rotation mo\ ement 

{a) The mo\ ement begins from the mid-position 

(i) compression is in front of the glenoid the articular surfaces ha%e lost normal congruity 
and the joint is unstable 

(c) the nm of the glenoid slips into the furrow of the humeral head and the joint is subluxated 
in the t\pical manner 


compression fracture in the postenor part first faces the glenoid cavity Normally the cavity 
and head are entirely congruent in every position and the labrum adheres tightly to the 
head (Fig 6a) This gives a certain stability to the joint, which is not to be disregarded 
(Aebi (1876) and Johannes Muller (1929) called attention to the 
significance of atmosphenc pressure in the stabihty of a joint ) 

MTen the compression cavity turns towards the glenoid, 
the surfaces lose their congruity, the adhenng force between 
head and cavity is lost, and the joint becomes unstable (Fig 6b) 

Next, the antenor nm slides into its hollow in the head of the 
humerus (Fig 6c) At the same time the head slides forwards, 
and onh strong antenor support would be able to prevent 
dislocation which in reality is not a dislocation at all, but a 
suhliixation Parts of the joint surfaces are still m contact (the 
nm wth the hollow), and the head never really dislocates 
through a capsular rupture or into a false joint cavity, as manj^ 
seem to believe 

It thus appears that the essential lesion is not the vanable 
antenor destruction of the joint margin but the deformitjr of 
the humeral head Consequently the most logical treatment 

would be to reconstruct the head by fiUmg m the compression ■ , , . ^ ^ 

J ij block and reactne tissues 

hollotv , it IS probable that the tendency to dislocation would round it pre\ent the head 
then disappear For technical reasons this is not practicable, sliding round the 

and we must therefore concentrate on the lesion at the antenor tion of the humerus 
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nm Even if we cannot find damage here, reinforcement of the antenor support to the 
head vnll cure the condition 

Hj^bbinette and Eden proceeded from false premises They did not reahse the importance 
of the posterior compression hollow m the head, but beheved m a false joint cavity into 
which the head dislocated Nevertheless, their antenor bone block method is excellent The 
graft forms an obstacle which stops the head from sliding forward, thus preventing it from 
sliding round the comer of the antenor glenoid nm (Fig 7) Reactive tissue around the 
graft forms a strong reinforcement of the antenor capsule, making a rehable antenor support 
for the head 

If, as sometimes happens, the labrum is absent and the worn glenoid nm slopes down 
towards the neck of the scapula, it is difficult to achieve secure fixation of the graft For these 
cases there is probably no rehable method 

SUMMARY 

The purpose of this paper is to call attention to the antenor bone block method of 
Hybbinette-Eden for recurrent dislocation of the shoulder joint 

1 The operative technique is not difficult, and the after-treatment is short and 
relatively agreeable for the patient 

2 Sixty of our own cases are described, with four recurrences The recunences 
all occurred as the result of real trauma In a total of 128 Scandinavian cases there were 
eight recurrences — that is 6 3 per cent 

3 In our opinion, based on the observations of radiography, arthrography, and opera- 
tion, it is the compression fracture of the head of the humems which deserves the name 
“ essential lesion ” Destruction of the antenor nm of the glenoid may be very shght, or 
entirely lacking No false joint cavitj^ or rupture big enough to receive the head of the humerus 
was ever observed by arthrography or by inspection dunng operative exploration 

Recunent dislocation is an inti acapsular subluxation, which occurs when the antenor nm 
of the glenoid slides into the hollow in the humeral head 
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EVOLUTION OF MOULD ARTHROPLASTY OF THE HIP JOINT 

M N SMnii-PmcKsrN, Boston, M\ss \chusetts, USA 

^[o\ uihau LiciiDi dcliVDcd lu the Umvostlv oj Leeds J\Iay 1947 

Ml Dean and ]\rcmbcrs of tlie Faculty of Medicine I am deeply appreciative of the 
honoiii of addiessing you to-daj as tlie fourth Moynihan Lecturer I am particularly happ} 
heraiisc this im itation implies recognition of the specialty of orthopaedic surgery I am 
^ cr\ grateful that \ on have chosen me as a representative of my specialty to give this lecture 
Arthioplast\ is an opciatne procedure undertaken for the purpose of creating a joint 
Such a joint, if it is going to stand up under the wear and tear of function, must be 
inechanicalh as nearh perfect as possible Until recent 5 ^ears this procedure as applied to 
the hip joint has met with limited success There were three main reasons 

1 Surgical approaches vere traumatic and inadequate, surgical shock commonly occurred 
even before the joint was exposed (Fig 1) 

2 The joint created w'as defective because of lack of the proper instruments (Fig 1) 

1 The underh mg pnnciple, of interposing a penshable barner betw^een imperfect^ 
shaped joint surfaces, was not sound (Fig 2) 



Fig 1 Tig 2 


Dr William S Baer was one of the outstanding orthopaedic surgeons of his time He contri- 
buted much to the ad\ ancement of arthroplasty of the hip The above illustrations are copied 
from lantern slides in his collection made available through the kindness of Dr George E Bennett 
Fig 1 clearly demonstrates inadequate exposure of the acetabulum making it impossible to recon- 
struct this side of the joint It is interesting to note the carpenter s gouge with wooden handle 
Fig 2 show s the imperfectly shaped femoral head co\ ered by a perishable barrier 

DEVELOPMENT OF THE SURGICAL APPROACH TO THE HIP 
FOR ARTHROPLASTY 

The teachings of Dr Harvey Cushing — respect for structures and structural planes — 
w'ere directly responsible for a new approach to the hip joint After finishing my surgical 
internship at the Peter Bent Bngham, I started orthopaedic internship at the i\Iassa- 
chusetts General Hospital m January 1916 In the spnng of that year I assisted m an open 
reduction of a congenital dislocation of the hip The hip w^as exposed through a Kocher 
incision, it w^as bloody, it was brutal The patient survived by a ver}^ narrow margin 
Being used to the technique of Dr Cushing I w^as shocked and I said to my senior. Dr Ro\ 
Abbott, “ There must be some other w'ay of exposing the hip ” “ W'hy don’t you figure one 
ouU ” w'as his answ^er That night, frontal bone flaps, approach to the pltultar}^ temporal 
decompression, exposure of the cerebellum, kept passing through mj^ mind In all of them, 
w'hen the periosteum w^as reached it was cleanl} incised, its edges were carefully eleiated, 
and it W'as reflected intact, alw'a 5 's as a continuous structure and never in shreds 


VOL 30B,NO 1 FEBRUARY 1948 


S9 



60 


M N SMITH-PETERSEN 



Fig 3 


Supra-articular subperiosteal approach to the hip as published m 
1917 — a poor misleading illustration drawn from the anatomical 
specimen Reflection of the periosteum w as ne\ er carried out as 
extensn eh as show n E\ en this approach ga\ e inadequate exposure 
of the acetabulum 
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Fig 4 

Exposure of the hip for acetabuloplasty as 
published in 1935 A mistake was made in 
sa\ung a stump of the tendon of the rectus 
muscle and the anterior inferior iliac spine 
By this approach the acetabulum was made 
accessible for reconstruction 


Fig 5 

Exposure of the hip for mould arthroplasty as 
published in 1939 Mistake still being made 
saving stump of rectus tendon and the anterio 
inferior spine This resulted in calcification an 
spur formation requiring rev ision of the primary 
operation in several cases 
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I he toiobcihim exjiosuic, b\ loflcction of muscle flaps with their periosteal attachments, 
was piolnbh the one that ga\c me tlu itka ol combining the anterior hip approach with the 
pcnosteal loflcction of imisclcs fiom flu literal aspect of the ilium 

The next cla\ 1 wont to the iMeclual 'school and asked mv old friend, Tom Bonney, for 
i hip lie ga^c me a nice lean one I can still see it (Fig 3) It did not take long to 
demonstiate to nn own satisfaction that the approach had merit, but would older and 
expel icnced surgeons feel the same wai about it^ I brought the specimen back to hospital 
and carefiilh hid it m the ])Iastci-ioom undei Waid 1 At the first opportunity I told the 
\asiting surgeon that I thought I had a new wa\ of exposing the hip joint He laughed 
heartih and said “ I like the enthusnsm of ^outh, if there w'ere a better w'aj'’ of getting 



Fig 6 

Exposure of the hip for mould arthroplasty as it is non done It differs from the exposure of 
1939 in two ways 1 The direct head of the rectus muscle is dnided at its attachment to the 
anterior inferior iliac spine and reflected laterally without being dissected out of its sheath 2 The 
inferior half of the anterior inferior iliac spine is sacrificed 

Draw mgs of operatic e procedures are often misleading and make the surgeon feel that s easj 
This drawing shows the femoral head markedly displaced and gnes the impression that the 
posterior rim of the acetabulum is within the field of \ision This is seldom possible 

The periosteum is represented as an unbroken shiny sheet It is possible to elevate the periosteum 
in this manner in young patients but in older patients the periosteum becomes thin and friable 
and it IS impossible to lift it off the ilium as a continuous structure Care should always be 
exercised in ele\ating the periosteum it should ne\er be scraped off the ilium 

The motor fibres of the femoral ner\ e are a little out of proportion to the surrounding structures 
These fibres should always be exposed at least partly otherwise they are easily injured 

into the hip joint, don’t you think that generations of surgeons w'ho have gone before jou 
would have discovered it a long time ago^ ” This w^as not exaetty encouraging, so I did not 
invite him to see the specimen 

It was several dajis before the Chief of the Ser\ice, Dr Elliot G Brackett, paid a \isit 
to ard 1 At the end of Rounds, I asked him if he w'ould be interested in seeing a specimen 
wEich I thought demonstrated a new^ approach to the hip “ certainl^y Doctor, of course 
I am” w^as his lesponse His reaction to the specimen itself was even more favourable 
‘‘You know" Doctor, I think that approach has possibihties Y ould 3"ou allow me to take 
the specimen wnth me^ I am going to the American Orthopaedic Association Jleetmg to- 
night and I w"ould like to demonstrate it ” Returning from the meeting he reported a \ erj 
\OL SOB, NO 1 FEBRUARX 1948 



62 


M N SMITH-PETERSEN 


fa\'ourable reaction on the part of the older surgeons In less than a year after this demon- 
stration I had a nice letter from Dr Fred Albee telling me that he had used the approach on 
many occasions and that from then on he would use no other 

This supra-articular, subpenosteal approach to the hip improved the exposure of the 
head and neck of the femur, but the other side of the ]omt — the acetabulum — remained in- 
accessible It was not until 1935 that this came within reach " Acetabuloplasty ” — excision 
of the anterior supenor wall of the acetabulum — solved this problem (Fig 4) This operative 
procedure was developed m an attempt to relieve a patient mth bilateral, intrapelvic pro- 
trusion of the acetabula The attempt was successful and for a number of years this opera- 
tion was used quite commonl}^ Because of the increasing success of complete mould 
arthroplasty^ it is now seldom used We do owe it credit for showing us the way to expose 
the anterior acetabulum by subpenosteal reflection of the sartonus and iliacus muscles from 
the ilium We ow'e it credit for proving that the antenor acetabulum can be excised without 
jomt instability resulting M e ow'e it credit for starting our thoughts in the nght direction 
The making of a joint demands reconstruction of both sides of the joint so that the surfaces 
will be congruous and work smoothty in relation to one another (Fig 5) The present ex- 
posure of the hip is extensive, but it is no more than adequate, and it is unaccompanied 
by^ shock because it lespects structures and follows structural planes (Fig 6) 

DEVELOPMENT OF INSTRUMENTS 

A carpenter has a w^ork-bench wnth its vice He can adjust his stock to any'^ position 
necessary for good rvorkmanship He has good tools — so good that many surgeons advocate 
their use m bone surgery^ A surgeon has no work-bench and no vice in which he can 
adjust his stock His instruments, therefore, must be designed to overcome this difficulty. 



1 Thin straight osteotome four iiidths 2 Thm cur\ed osteotome four widths 3 Thin 
straight gouges four widths 4 Thm cuT^ed gouges four widths with corresponding curves 
5 Re\ersed gouge three widths with corresponding cur\es useful in undercutting acetabular 
margins 6 7 Female and male reamers for initial shaping of the femoral head and acetabulum 
S 9 10 Eccentric female and male reamers for final shaping of femoral head and acetabulum 
making these surfaces congruous H 12 Hip gouges first used m 1925 they har e the same cur\ es 
as the joint surfaces of a normal femoral head 13 Large gouge first used in 1944 same curie-, 
as the smaller hip gouges particularly useful in excising the posterior margin of the acetabulum 
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the\ must iLicli jilucos out of sisjhl ( ut u\ i\ bone around the corner, and polish surfaces 
inKCi''Sibk to tlie i isp oi lilc 

tjonges of \aiions si/cs with cnncs loiuspondmg to the surfaces of a normal hip joint 
ha\c been in use since I'ldi (hig 7) It is thiilling to w'atch them disappear from sight, 
knowing tint if gnon Mil piojiei st.iit thc\ c iniiot go wrong 

Iiiogul 11 , nno\ on sni faces do not make i joint lit to function Special reamers, with the 
same cin\ es as the gouges, ha\ e been dt signed foi the pin pose of making the new' joint surfaces 
sniooih and congiuoiis 1 hesc again woik in the elaik, but the}' w'ork safely and efficient!} 
Mill} othei instillments ln\e bcni elcsigned fiom time to time, each aiming to over- 
come some technical difficiiltx , so tint we can now sa} we no longer miss the carpenter’s 
bench oi his \ ice 

PRINCIPLF OF MOULD ARTHROPLASTY 
llie hiji joint IS a fiilcium e\]ioscd lo the lexeiage of the strongest muscles m the bod} 
and to the trauma of weight-bcaiing V joint exposed to such stresses with every step must 
indeed be mcchanicalh jieifcct, almost without fiiction, if it is going to have lasting function 
Mith this in mind it seems justifiable to s<i\ that any t}pe of arthroplasty depending upon 
defectne joint surfaces and the interjiosition of a perishable barrier is bound to have limited 
success Fascia lata and similar perishable goods ha\ e been used for this purpose for almost 
forte \ears, and mane satisfactore results have been reported by surgeons w'ho have had 
extensile expenence with this method The percentage of failures, how'ever, has been 
relativel} high, and the functional results in terms of range of movement hav'e been 
disapjiomtmg (Figs 10-11) 

In 1923 a piece of glass w'as removed from a patient’s back, it had been there for a 
}ear It was surrounded b} a minimal amount of hbrous tissue, lined b}' a glistening 



' 1925 



[- i 1933 

Fig S 

E\ olution of moulds 1923 — glass 1925 — 
Mscaloid 1933 — pyrex glass 



1938 


Tig 9 

Evolution of moulds 1937 — bakelitc 1938 — 

unsuccessful and successful Ml"' 
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synovial sac, containing a few drops of clear yellow fluid This benign reaction to an 
inert foreign body gave nse to the thought that here was a process of repair which might 


be apphed to arthroplasty This first thought 
graduall}'^ developed and the idea of the 
" mould ” was conceived A mould of some 
inert material, interposed between the newly 
shaped surfaces of the head of the femur and 
the acetabulum, would guide nature’s repair 
so that defects would be eliminated Upon 
completion of repair the mould would be 
removed, leaving smooth, congruous surfaces 
mechamcalty suited for function (Figs 8-9) 
Glass naturally suggested itself as the 
mert material from which moulds could be 
constructed Macahster BickneU of Cam- 
bridge, Massachusetts, who made the first 
X-ray tube for Dr M alter Dodd, made the 
first crude moulds Looking back upon these 
moulds now, I am amazed that I had +he 
courage to use them The fact that I did 
illustrates the value of a professional family 
such as we ha\ e at the Massachusetts General 
Hospital I needed someone to lean on Who 
should it be^ Dr C Allen Porter was m^ 




The arthroplasty m this case resulted in a mechani 
cally imperiect joint Such a joint does not impro\ e 
V ith use it deteriorates 


choice Time and again he sat down with me — ansvered questions, analysed doubts, and 
encouraged me to carrt on 


The da}^ after constructing the first glass mould arthroplasty I received a call to see 
Dr George Holmes m the old X-ray Department, the former accident room “ M’hat are 



Fig 11 


This film demonstrates an acetabulum \\hich has 
not been reconstructed Inadequate exposure and 
lack of proper instruments made this impossible 
Confining the surgical procedure to tlie femoral 
head does not create a joint uith lasting function 


you up to now’ ” He vas looking at tvo 
X-ray plates (not films) taken of the same 
patient ‘‘ Here we hate bony anktlosis of 
the hip and here, twenty-four hours later, 
we have what appears to be a joint lined 
by cartilage ” I explained George laughed 
and shook his head “What will tou be 
up to next’ ’’ This was in 1923 

Some of the glass moulds broke after 
having been in place a matter of months 
This was a disheartening experience but it 
had one encouraging aspect When the 
pieces were removed, the acetabulum and 
head of the femur were found to be covered 
bj a firm, glistening lining We had some 
evidence, then, that the pnnciple of guiding 
nature’s repaii by means of a mould ivas 
sound The original glass moulds v ere aban- 
doned and the search v ent on foi some other 
material, inert and strong enough to stand 
up under weight-beanng 

Viscaloid, a form of celluloid, was tried 
first expenmentalty and later clinicallv, but 
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it produced loo much foicisju bodi, ri iiiion and had to be given up Eight years went 
b\ without success In Ih.H we wuit buk to the use of glass, this time “ pyrex ” The 
moulds weie consideiabh henici and wiu tested under the polariscope for evidence of 
strain iindci compicssion JlicoKtiialK line wcic strong enough but practicallj^ they w^ere 
not ‘some of them bioke Since we (ould not trust them, thejnvere used only in selected 
cases and not on an extensue sc.ilc llu ma]oiit\ of these patients did well ^'\dlen the 
moulds weic lemoicd aftei fifteen to <W(iil\-(i\t months the ]omt surfaces were smooth, 
glistening, fiini, <ind congiiioiis Histological examination of specimens removed showed 
hbro cartilage aioiind the ])eii]ihci\ of the aiticiilai surfaces, and hyaline cartilage in the 
central poition (Fig 12) Since the cential portion is the part of the joint most exposed 
to the intermittent pressure and fiietion of w'eight-beanng, it seems reasonable to conclude 
that metaplasia fiom fibro-caitilage to h\ aline cartilage takes place m response to these 
ph\ sioleigical phj'sical sti esses The principle miohed m mould arthroplasty may be 
repiescntcd dngrammaticalh as follows 

MOl I D VRTIIROPL VSTY 

CanccUou-5 Bone Siirlaces and Blood Clot 
Fibroblast Ineasion of Blood Clot 
Mould 

I 

Moeement — Friction c 

Intermittent Pressure 

Metaplasia of Fibrocartilage 
U\ aline \rticiilar Cartilage 









g- * 







4 ^^ 

X 







Fig 12 


Micro-photograph of specimen remoaed at operation twenta fiae months after 
glass-mould arthroplasties Hyaline cartilage Homogeneous matrix and ta-pical 
cartilage ceUs Ah-angement of cells less regular than in normal cartilage 
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Fig 13 

H F Tj^pical case of malum coxae semlis m a patient seventy-four years old Marked 
flexion adduction and external rotation deformity Dependent upon medicine for sleep 
Operation justified by patient s excellent phj’sical condition 



Fig 14 

H F Same patient as in Fig 13 six and a half vears after operation Patient non eighty 
years old Ko symptoms arising from the hip yhich has been operated upon Walks c\ ithout 
a limp Range of mocement better than on the opposite side No flexion deformity 
jMovements — flexion to 120 degrees internal rotation 15 degrees abduction 25 degrees 
Criticisms klarked proliferative bone changes on the lateral surface of the ilium The 
may not ha\ e been sufficiently careful in elevating the periosteum It is also possible that the 
post-operatic e dressing may not hac e been sufficiently snug to prevent oozing and resulting 
formation of a subperiosteal hasmatoma The acetabulum c\as not made as deep as c\e nm\ 
make it In ciev of the excellent functional result we must point out that the depth of the 
acetabulum varies c\ith the local conditions encountered This case was selected because it is 
cerj instructne and the result of operation is extremely satisfactory 
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B C Tj-picil c^sc of rhcuni-itoid irtlintis of ten teari duration in a thirty year old patient Rigid 
flexed spine SO degrees flexion deformity of liips 25 degrees flexion deformity of knees without e\idence 
of active disease Minimal involvement of shoulders and hands Unable to walk except by supporting 
himself with hands on thighs and using a knee ankle gait Bilateral hip arthroplasty performed early 
in 1940 enabling patient to get around with crutches Osteotomy of third and fourth lumbar yertebrae 
m late 1941 allowing patient to stand erect Xot a favourable case for operation because of the 
advanced bone atrophj' accompanied bv' los-^ of elasticity and atrophj of soft tissue structures 



Tig 16 


B C Post-operative film of same patient as m Fig 15 a poor film but the best available It is 
now seven years since the bilateral arthroplasty there is as yet no indicatmn for rev ision of the primarj 
procedure Patient able to put on his shoes and stockings worked in a factory ^roughout tlve war The 
large moulds are probably responsible for the relat.velv mild intrapelvic protrusion of the acetabula 
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Fig 17 


I T This patient ^^as first operated upon for bilateral bony ankylosis of the hips at the age 
of thirtj-tr\o She had a rigid spine and invohement of joints of the upper evtremities For five 
years after bilateral arthroplasties she was able to get around r\ith the aid of crutches and was 
employed as a librarian The range of movement became progressively less and it became 
increasingly difficult for her to sit comfortably New bone formation and intrapelvic protrusion 
accounted for the loss of mo\ement Revision of the primary procedure was decided upon yhen 
the range of morement had been reduced to 30 to 40 degrees 



Fig 18 

I T Same case as shovn in Fig 17 Early post-re\ ision X-rays Radical excision of the 
superior and posterior acetabulum has been performed some of the floor of the acetabulum has 
been sacrificed It is not j et possible to judge the final result but it is fair to say that the character 
of the bone at the time of reaasion had improved markedly from the soft atrophic bone at the 

time of the jirimarj' arthroplasty 

THE JOURNAL OF BONE AND JOINT SURGERV 



LAOLUIION or MOULD \RTHROPLASTY OF THE HIP JOINT 






Fig 19 

\ r Tj-pical case of aseptic necrosis of the femoral head follo^\lng subcapital fracture 
of the neck This patient had no internal fixation of her fracture A mould arthroplasty 
V as performed t\\ o years later because of increasing pain and disability 






Fig 20 

A F Same case as in Fig 19 three j'^ears and se\en months after mould arthroplastv 
Patient no^v walks without a limp except when she is tired She is self-supporting as a 
music teacher, and is independent of help for anj purpose whatsoever 
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Fig 21 

HP A t 5 'pical case resulting from too much internal fixation Fractured hip treated by 
the internal fixation of \\ ood screws Both the head and neck of the femur ha\ e been absorbed 
to such an extent that they no longer cast a shadow by X-ray 



Fig 22 


P ^ame case as in Fig 21 Four years have elapsed after a modified Colonna operation 
mould has been placed o\er the greater trochanter The ilium has been osteotomised vertically 
in order to extend the acetabular roof laterally The lesser trochanter has been partly excised to 
pre\ ent impingement on the posterior lip of the cotyloid notch Patient is free from pain and has 
a range of movement more than sufficient for all purposes Her hip is relatively weak she uses 
a w alkmg stick for long distances but nei er in the house 
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Fig 23 

R G Typical case of bilateral septic arthritis of the hip joints in early childhood A\hen first 
seen the patient nas nineteen jcars old and just graduating from High School She was suffering 
se\ere pain and found it c\tremelv difficult to assume the sitting position for any length of time 
This film shows e\tensi\e destruction of the hip joints with a varus relationship of the remnants 
of the head and neck to the shaft of the femur 



Fig 24 

R G Same case as shown in Fig 23 a little over two years after bilateral ni< 

On the right, the greater trochanter has been transplanted downwards in oru 
mechanical interference This w as done as a secondary procedure some months altv 

arthroplasty On the left symptoms have not yet developed sufficiently to just 
procedure There is evidence of benign repair in response to the mould This patiei . 
do the work of a secretary and is relatively free from pain The range of movement in ' 
IS not such that she is independent of the help of others Further operative treatnn 

unquestionably be necessarv 
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Fig 25 

E S Bilateral dislocation of the hip joints in a -woman of thirty-six Trenaelenburg markedly 
positive on both sides left more than right Considerable pain arising from both hips ana low 
back Left hip presented a difficult problem because of the absence of the femoral neck. 



Fig 26 


E S Same patient as in Fig 25 post-operative film The right hip was operated upon irc 
Januarv 1945 It was possible to create a new deep acetabulum at a level corresponding closely 
to the original acetabulum and to extend the acetabular roof laterally by vertical osteotomy of 
the ilium By transplanting the femoral head from a lateral to a mesial position increased 
stabilitj^ and improved muscular le\ erage w as accomplished At this time tw o years after operation 
the Trendelenburg sign is negative and the range of movement is sufficient for aU purposes 

The left hip was operatea upon eight months later September 1945 Between operations patient 
got around on crutches but had to wear a two-inch high sole on the left The operation on the left 
was essentially the same as on the right, but it was necessary to transplant the trochanter down- 
wards because of the absence of the femoral neck 

At this time one and a half years after operation the left hip has the same range of mo\ ement as 
the right but it is definitely a weaker hip The Trendelenburg sign has been diminished but not 
eliminated Because of this w eakness on the left the patient still uses a w alking stick on the right 
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REVIEW OF RESULTS 

Li J937 in\ dentist, Dr [olin C ooKl, suggested vitaUium as the ideal material from wJiich 
to make tlio moulds Aftci sever d unsuceessful attempts a satisfactory mould was obtained 
In ]*)3S the lust Mtallium mould arthioplasty was performed Since then over 500 hips 
have been operated upon b\ this method at the Massachusetts General Hospital, eighty of 
these were bilatcial The fact that we ha\e been willing to perform this operation on such 
an extensu c scale is evidence that the results have been satisfactory 

Malum co\ac '^tilths — Eightvloui arthroplasties, six of them bilateral, making a total 
of ninety, have been pcrfoiined The lesults have been more satisfactory than those of 
arthrodesis The lange of movement obtained has usually been sufficient to enable the 
patient to put on shoes and stockings Most of them have a limp but it is a pain-free limp 
which allow's them to lead an active life (Figs 13-14) 

Rheumatoid aithiitis — Sev entv -eight arthroplasties, forty-nine of them bilateral, making 
a total of 127, have been performed It is fair to say that the results are at least 
encouraging The range of mov'ement is not as great as m malum coxae senilis and seldom 
sufficient to enable the patient to put on shoes and stockings As a rule the patient’s general 
activnties are increased because of relief of pain, and many of them return to active, pro- 
ductive life The frequent multiple ]oint involvement — spine, knees, and joints of the upper 
extremities — easilj'' accounts for the less satisfactory results (Figs 15-18) 

Complicaiious of fiactuicd Inps—\ total of fifty cases have been operated for non-union 
aseptic necrosis, and dead heads The results are very satisfactory and compare favour- 
abty with those obtained m malum coxae senilis (Figs 19-22) 

Old septic /njis— Twenty-four cases, eight of which were bilateral, making a total of 
thirtj'-tw'o the discouraging aspect m this group of cases is the post-operative flare of 
onginal sepsis This occurred in eight cases \\ hen this comphcation does not occur, the 
results are v'^ery'’ satisfactorj and the range of movement is better than that obtained m 
rheumatoid arthntis This is probably^- due to the fact that patients m this group are able to 
be activ’-e, and consequently do not have the same degree of bone muscle atrophy^, nor do 
they'’ hav'e limitation of mov'ement of the knee joints (Figs 23-24) 

Congenital dislocations— 'Forty cases, ten of them bilateral, making a total of fifty 
the youngest patient was aged thirteen years, the oldest sixty years The results are most 
satisfactory The mam reason for this success is probably the mesial transplantation of the 
femoral head into a new and deep acetabulum This results in stability and improved 
muscular leverage so that the Trendelenburg sign is markedly diminished (Figs 25-26) 

Other conditions — The operative procedure of mould arthroplasty has been applied to 
practically all conditions to which the hip joint is subject 

SECONDARY REVISIONS OF THE FIRST ARTHROPLASTY 

Fifty-three patients have been subjected to revisions of the first arthroplasty These 
revisions have been necessary to a great extent because of errors in technique and judgment 
dunng the early development stages of the procedure 

Revision foi calcification of rectus tendon — Leavung the proximal stump of the rectus 
tendon attached to the mfenor iliac spine, so that the distal tendon could be resutured to it, 
was a mistake In several cases the proximal stump became calcified, and interfered wath the 
range of flexion movement This difficulty has been ov'ercome by divading the rectus 
tendon close to the mfenor spine, then sutunng it at the end of the operation to the 
reflected head of the rectus, or to the tendon of the gluteus minimus 

Revision for enlargement of acetabulum — The need for a relatwely large acetabulum 
was not fully appreciated at first By' enlarging the acetabulum mesialh' and infenorly^, 
more stable relationship for w'eight-transmission is obtained and the mould is less apt to 
catch on the postenor hp of the cotydoid notch 
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Reots'lon in rheumatoid arthritis — Many patients with rheumatoid arthritis have been 
operated upon a second time because of a decreasing range of movement In most of 
these there was considerable bone and muscle atrophy at the time of the primary arthro- 
plast} Exercises aiming to overcome lack of elasticity of contracted structures and to 
restore muscle power forced the mould against the soft atrophic bone, bringing about gradual 



Section of femoral head remored at autopsy fi^e years after glass-mould 
arthroplasty three years after replacement by a a italhum mould 


deepening of the acetabulum Intrapelvic protrusion of the acetabulum was not an uncommon 
result Naturally this dimimshes the range of movement but does not ehmmate it Even the 
limited function obtamed in these patients brings about improvement in the character of 
the bone, so that secondary revision can be undertaken two or more 5 '^ears after the pnmary 
procedure under much more favourable conditions 

Revision when fiist opeiation complicated by sepsis — Operative sepsis has been respons- 
ible for a small number of revisions 


COMPLICATIONS 

Post-opei ative sepsis — ^Twenty cases, eight of these occurred m patients vith old septic 
hips, and infection developed several weeks or months after operation If we can interpret 
these cases as flares of the original infection, which seems legitimate, operative infection 
m 500 arthroplasty procedures is reduced to twelve It is fair to say that, with the use 
of chemotherap}^ m one form or another, post-operative infections should be stiU further 
reduced During the last year we have had no operative sepsis in more than fifty hip 
arthroplasties 

Pulmonary embolism — Pulmonary embohsm has occurred, but never with fatal outcome 
^^eln hgation has been resorted to in a hmited number of cases In a senes of sixty 
arthroplasties undertaken m comphcations of fractures of the neck of the femur, vein hgation 
was undertaken in one case 

Mortality — In this senes of approximatety 500 arthroplasties there has been no 
operative mortahty 
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CONCLUSIONS 

This IS the first time that the principle of the mould — the principle of guiding the repair 
of nature for the purpose of recreating a destroyed or damaged structure, has been applied 
to surger}^ The evolution of the method to its present encouraging stage is the result of the 
co-operative, professional familj;^ spirit of the Massachusetts General Hospital We all share 
in it \’\^e share it with the general surgeon because of his contributions to surgical technique 
We share it vath the " medical man ” because of his pre-operative and post-operative care 
of the patient, because of his guidance as to when, and when not, to operate, and because 
of the manj friendlj’^ arguments which are productive of so much good We share it ivith 
the anaesthetist because of his clinical judgment of the patient, his selection of anaesthetic 
agent, and his continuous, conscientious administration of the anaesthetic throughout the 
operation 

I am going to change from '' we ” to “ I ” I owe so much to my assistants, from the 
first to the last Bill Rogers, Eddie Cave, George Van Gorder, Paul Norton, Milton Thompson, 
Otto Aufranc, and Carroll Larson I want to thank them all for helping to carry the load, 
for remembering the things that I forgot, and for making helpful suggestions which often 
led to impror^ement m surgical technique or to the construction of a useful instrument I 
want to paj^ tribute to the staff of the Orthopaedic Service of the Massachusetts General 
Hospital and to thank its members for kindly scepticism, constructive cnticism, and never- 
faihng loj^al support 

The subject of this lecture, " Evolution of Mould Arthroplasty of the Hip Joint,” is 
appropnate for a Mojmihan lecture It is not the work of one man alone It is the work of 
one man, supported bj^ a co-operative, helpful, and friendly hospital staff This is what 
Lord Moymhan strove so hard to bnng about at a time when surgeons viewed one another 
as nvals To quote Dr WiUiam Mayo “ It is to Lord Moynihan’s everlasting credit that, 
largely as a result of his unceasing efforts, surgeons came to consider themselves as feUow- 
workers in a cause ” 


VOL 30 B, ^0 1 FEBRUARY 1948 



POST- OPERATIVE STUDY OF VITALLIUM MOULD ARTHROPLASTY 

OF THE HIP JOINT 


W Alexander La\\, London, Engl4.nd 

Chief Assistant Oithopaedic and Accident Depai tment, London Hospital 
Fotmeily Rochefellet Fellow 

Dunng 1946 I had the pnvilege of working with Dr Smith-Petersen who made it 
possible for me to carrj^ out a detailed studj'^ of rntaUmm mould arthroplasty of the hip joint 
A total of 150 unselected cases was reviewed clinically and radiographicaU}'^ An end- 
result stud}'^ was made, taking into consideration the initial lesion of the hip jomt, operative 
technique, post-operatn e course, and the value of the operation as judged by patient and 


surgeon The cases may be grouped as follows 

Congenital dislocation of the hip joint 16 patients 

Complications of femoral neck fracture 45 „ 

Infective arthntis of the hip jomt 27 ,, 

Rheumatoid and Mane-StrumpeU arthritis 26 ,, 

Traumatic arthritis of the hip jomt 21 ,, 

Malum coxae senihs 15 ,, 


Rather more than half the patients were seen less than two 5 ^ears after operation so that they 
cannot, stnctty speaking, be descnbed as end-results, but they do have an important beanng 
on post-operatn e progress 

REVIEW OF THE WHOLE SERIES OF 150 CASES 

Pain — In uncomphcated cases pain was minimal dunng the early post-operative phase 
and also dunng the convalescent stage of treatment At a still later stage there was no more 
than a sensation of stiffness when actmtj'^ was first begun after a penod of rest Imperfect 
gait or the unaccustomed use and redevelopment of atrophied muscles ma}'' cause pain, 
particular!) in the region of the greater trochanter and suprapatellar region, but this responds 
readily to treatment Comphcations such as faulty relationship of the vitalhum mould to 
the femoral head and acetabulum, recurrence of infective or degenerative arthntis, or hghtmg 
up of disease in rheumatoid arthntis, may result in pam in the hip region sufficiently severe 
to V arrant operative revision of the arthroplasty In these cases pam was accompanied by 
muscle spasm and dimmution in the range of active and passive movement of the jomt 

Gait — In the majont)^ of patients distance walking is best supplemented by the use of 
a walkmg stick, even in the later stages some younger patients with good muscle power 
are the only exceptions 

Range of movement — Table I represents the whole senes of 150 cases and mdicates 
the average post-operative range of hip jomt movement It is seen that in cases examined 
dunng the first two years after operation the average range of flexion movement was less 
than 70 degrees, m the next two-year penod the range mcreased to 75 degrees, and m cases 
exammed four to six years after operation the average range was 80 degrees In this table 
an attempt is made also to assess the value of the operation as judged by patient and surgeon. 
The low percentage of unsatisfactor)'^ results, and the stdl lower percentage of results con- 
sidered unsatisfactor)^ by the patient, is good evidence of the value of the procedure Move- 
ment of the joint was smooth and free from pam , and ivith correct post-operative supervision 
it allowed the redevelopment of an elastic and well-balanced gait This was achieved only 
if the patient co-operated to the fullest possible extent in carrying out exercises, and practis- 
ing re-education of gait, during the first two post-operative years Thirteen per cent of 
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results were unsatisfactory to the patient, the surgeon was dissatisfied with 20 per cent , 
in other words 80 per cent of results showed adequate function The proportion of unsatis- 
factory results was approximately the same in cases examined during the first two post- 
operative years, and m cases examined after a longer interval (Table I) 

TABLE I 

Range of Hip Joint Movement and Estimated Value of Vitallium Mould Arthroplasty 
IN Total Series of 150 Patients (182 Arthroplasties) 


A\ erage 


Condition of hip 


operation 

range of 
' flexion 

Satisfactory Unsatisfactory 
to patient 

Satisfactory Unsatisfactory 
to surgeon 

0-2 

68° 

90 

14 

85 

19 

2-4 

75° 

42 

3 

37 

8 

4-6 

80° 

29 

4 

26 

7 


Mortality — The operative mortality rate for the whole senes was ml There was only 
one death, four months after operation, due to post-operative septic arthntis in a case of 
complication of femoral neck fracture 

Complications — The mam complications were post-operative sepsis, subluxation of 
the vitalhum mould, and bone proliferation with resulting impairment of joint movement 
(Table II) These conditions are readily dealt with by operative revision, though in cases of 
rheumatoid arthntis considerable difficulty arises and repeated operation may be necessary 
ownng to the atrophic state of soft tissues, as well as of bones and joints In spite of division 
of blood-vessels m the course of reflecting or excising the joint capsule, avascular necrosis 
within the mould was very uncommon This is attnbutable to the method of refashioning 
congruous joint surfaces at the level of bleeding bone In two cases only was revision required 
for too small or too large a mould, and in the latter cases a large mould had been used de- 
hberately Companson of the range of movement and residual deformity in the vanous 
groups of hip joint disease treated by arthroplasty is shown in Table III It vnU be noted 
that the least satisfactory results were in cases of infective and rheumatoid arthntis These 
cases (with the exception of Neissenan infection) are to be descnbed as poor “ stock ” for 
arthroplast}! On the other hand these patients benefit greatly by relief of pain, improvement 
m the degree of permanent deformity, and by the acquisition of even a small range of move- 
ment The average shortening over the whole senes of cases was a little over one inch, but 
m cases of old congenital dislocation of the hip joint the gam in leg length, or in bilateral 
cases the gam m height, was quite remarkable 

ARTHROPLASTY FOR CONGENITAL DISLOCATION OF THE HIP JOINT 

In congenital dislocation of the hip joint single arthroplasty was performed m twelve 
patients and double arthroplasty m four The average age at the time of operation was 
thirty-four and a half years Three patients, having had mould arthroplasty on one side, 
are anxious to have the same reconstruction on the other hip joint Post-opera+ive dislocation 
occurred tvnce and was corrected satisfactonly by revision of the arthroplasty, increasing 
the depth of the acetabulum and transplanting the muscles inserted into the greater tro- 
chanter In one of these cases there was such atrophy of the femoral head and neck that a 
modified Colonna operation was performed Post-operative sepsis occurred once and this 
unsatisfactory result will be treated by revision of the arthroplasty when infection is quiescent 
Revision was also required m one case m order to secure better relationship between the 
mould and the new joint surfaces, thus improving the range of movement In one other 
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TABLE II 

Complications in 182 Arthroplasties of the Hip 


Lesion 

Congenital 

hip 

16 cases 

Fracture 
com- 
plications 
45 cases 

InfectiA e 
artliritis 
27 cases 

Rheumatoid 

arthritis 

27 cases 

Traumatic 

arthritis 

21 cases 

Malum 

1 coNae 
' senilis 

15 cases 

Total 

Superficnl sepsis 


2 

3 

2 

I 



8 

Deep sepsis 
Subluxation or f-iultj 

1 

4 

1 

2 


1 

9 

relitionship 
A\ascular necrosis 

2 

1 

1 

— 

— 


6 

Mithin the mould 
Hj'pertrophic changes 
and loss of ino\ e- 

1 

1 

1 




3 

ment 

Detached greater 

1 

2 

2 

9 

3 

1 

18 

trochanter 

— 

1 

— 






1 

Ganglion formation 

1 

— 

1 


— 

— 

2 

Sciatic paralysis 




1 

— 

— 

— 

1 

Pleural effusion 


— 

— 


1 

— 

1 


TABLE III 


Range of Hip Joint Movement and Permanent Deformity in 
182 Arthroplasties of the Hip (150 Patients) 


r 

, 

Hip Function 

Congenital 

hip 

16 patients 
22 arthro- 
plasties 

Fracture 

com- 

plication 

45 patients 
45 arthro- 
plasties 

Infective 

arthritis 

27 patients 
34 arthro- 
plasties 

Rheumatoid 

arthritis 

26 patients, 
42 arthro- 
plasties 

Traumatic 

arthritis 

21 patients 
23 arthro- 
plasties 

Malum 

coxae 

senilis 

15 patients 

16 arthro- 
plasties 

1 Flexion — 

Over 100° 

4 

7 

2 

2 

s 

3 

80°-100° 

S 

16 

7 

4 

8 

8 

60°-80° 

4 

18 

6 

7 

4 

4 

Under 60° 

6 

4 

19 

29 

3 

I 

2 Rotation — 

Over 25° 

11 

16 

9 

4 

10 

4 

15°-25° 

7 

18 

6 

6 

10 

4 

Under 15° 

4 

11 

19 

32 

3 

8 

3 4bduction 
4ddtictton — 
Over 25° 

13 

19 

11 

3 

10 

3 

15°-25° 

4 

15 

4 

7 

7 

4 

Under 15° 

5 

11 

19 

32 

6 ! 

9 

4 Shot telling — 
Average 

(4 gams) 

11 

ir 

r 

' 

4 

r 

5 Flexion 

Dcfot inity — 
Oxer 25° 

5 


S 

14 

3 


10°-25° 

1 

9 

5 

13 

3 ' 

1 

0°-10° 



9 

3 

7 

3 

2 

None 

16 

27 

18 

8 

14 

13 

6 Rotation 

Defoi inity — 
Oxer 15° 


2 

2 

1 

2 

2 

0°-15° 



3 

1 



2 

2 

None 

22 

40 

31 

41 

19 

12 

7 4dduction 

Defoi iniiy — 
Oxer 15° 



1 

J 

1 



None 

22 

45 

34 

41 

23 

16 
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case continued absorption of the femoral head within the mould necessitated revision 
Ganghon, or Baker’s cyst formation, arising from the new ] omt capsule and presenting antenorly, 
necessitated a second operation m one case Mucoid matenal was aspirated and the ganghon 
excised without entenng the hip ]omt The range of movement which was acquired, the gam 
m leg length, the gam m height m bdateral cases (m one case over two inches), the improve- 
ment m gait, and the general improvement in posture, placed these cases among the most 

TABLE IV 


Congenital Dislocation of the Hip Joint 
Follow-up Study of 16 Patients (20 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 


Years after 
operation 

A^ erage range 
of flexion 


Condition of hip 


Satisfactory Unsatisfactory j 
to patient 

Satisfactory Unsatisfactory 
to surgeon 

0-2 

80° 

5 

I 1 

5 

1 

2-3 

86° 

8 

1 

7 

1 

3-4 

65° 

1 

1 _ 

1 

— 

4-5 

100° 

2 

1 , 

2 

— 

0\er 5 

62° 

2 

1 

2 

1 


satisfactory results of treatment by arthroplastj^ The patients ivere of course relatively 
young the)'- were capable of developing good musculature and thereby improving the 
functional result 

ARTHROPLASTY FOR THE COMPLICATIONS OF FEMORAL NECK FRACTURES 

Forty'-two of the forty-five cases m this group were analysed in detail m a previous 
communication (Law, W A , 1947) In summary it may be said that the results resemble 
those m traumatic and degenerative arthritis, though it must be recognised that avasculanty 
of the femoral head, or absorption of the femoral neck, may necessitate vanation of the 
routine mould arthroplasty procedure and the use of a modified Whitman or Colonna re- 
construction, or mtertrochantenc mould arthroplast)'^ Post-operative comphcations included 
infection (six cases), subluxation of the mould (three cases), avascular necrosis wathm the 
mould (one case) and h5'pertrophic changes at the mould margin (two cases) One patient 
died from septicaemia due to infective arthritis of the hip ]omt foUowang arthroplast}' four 
months premousl)'- In the whole senes of forty-five cases the result was satisfactor)', both 
to surgeon and patient, in thirty-five cases 

ARTHROPLASTY FOR SEPTIC ARTHRITIS OF THE HIP JOINT 

Arthroplasty should be attempted m septic arthntis of the hip joint only in the late 
and qmescent stage Even then there is danger of reactivation of the infective process The 
use of S5'stemic and local penicillin, with or without one or more secondary revisions of the 
arthroplasty, has enabled satisfactorj'^ results to be obtained m a considerable number of 
cases, M'hich is aU the more satisfactory' m view of the frequency' of bilateral anky'losis In 
this senes, tiventy' cases were unilateral and seven bilateral These patients form a y'oung 
group, the average age being only' twenty'-nine years It is well-known that gonococcal 
arthntis responds -weU to treatment by arthroplasty and this is borne out clearly by four 
cases in the senes Only' four cases of septic arthntis treated by' mould arthroplasty ivere 
comphcated by post-operative infection, and only' one failed to respond to re-vision mth 
excision of the scar, the smus, infected granulation tissue, and areas of osteitis in the vicinity 
of the mould This secondary' operative treatment was supplemented by chemotherapy 
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Re\Tsion was also required in two cases complicated by bone overgrowth, in one case in which 
a ganglion had formed and there had been absorption under the mould due to continued 
activity of the disease, and m one case where too small a mould had been used One other 
case was complicated by temporary sciatic paralysis due to stretching of the nerve m the 
course of reduction of a long-standing dislocation The average range of hip movement, and 
the post-operative results, are shown m Table V It will be seen that, on the average, the 

‘ TABLE V 


Septic Arthritis of Hip Joint 
^ollo^\-up Study of 27 Patients (34 Arthroplasties) 
Range of Moiement and Estimation of Value of Operation 


Years after 
operation 

A\ erage range 
of flexion 

Condition of hip 


Satisfactory Unsatisfactory 
to patient 

Satisfactory Unsatisfactory 
to surgeon 

0-2 

6r 

20 , 4 

19 

5 

2-3 

66° 

7 — 

6 

1 

3-4 

35° 

— 1 



1 

4-5 








0\ er 5 

55° 

— 2 

- 

2 


range of movement is considerably less than m traumatic and non-mfective cases It is more 
comparable vnth, though slightly better than, the range of movement in cases of rheumatoid 
arthntis Nevertheless, the great majority of these patients gamed benefit from the operation 
Most of them have been operated upon within the last three years, and it is early to judge 
the end-result Moreover dunng this time new instruments have been devised and the 
technique has been improved It is probable that review at a later date wiU show more 
satisfactorj’’ end-results this probability gams support from the greater proportion of 
satisfactory results in the two to three-year follow-up as compared with the up to two- 
year review 

ARTHROPLASTY FOR RHEUMATOID ARTHRITIS OF THE HIP JOINT 
In treating rheumatoid and Mane-Strumpell arthntis by mould arthroplasty, it must 
be recognised from the outset that after the pnmary operation one or more operative re- 
visions may be necessary The first mould insertion makes it possible to stretch taut and 
contracted tissues, to redevelop wasted muscles, and to construct the elements of a new joint 

TABLE VI 

Rheumatoid Arthritis of Hip 
Follow -up Study of 26 Patients (42 Arthroplasties) 

Range of Movement and Estimation of Value of Operation 


Years after | 
operation 

Average range 
of flexion 

Condition of hip 

Satisfactory Unsatisfactory 
to patient 

Satisfactory Unsatisfactory 
to surgeon 

0-2 1 

44° 

26 

4 

23 

7 

2-3 

47° 

2 

— 

1 

1 

3-4 

62° 

5 

— 

5 

— 

4-5 

43° 

2 

— 

1 

1 

Over 5 

88° 

3 





Secondary operations are often needed for the remodelhng of joint surfaces and the correction 
of subluxation or faulty relationship of the femoral head, mould, and acetabulum Though 
the end-results m these cases are less perfect, and the range of hip mo\ ement less satisfactorj^ 
than in the non-mfective groups of cases, the fact is that many completel}^ bedndden 
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individuals have been able to walk vuth crutches, to sit comfortably, and thus to lead 
a relatively normal hfe and even earn a hvmg 

Bilateral mould arthroplasty was performed in sixteen cases and unilateral arthroplasty 
in ten patients The average age of the patients at the time of review was thirty-eight years 
There was stnkmg preponderance of males over females (twenty-one males, five females) 
Operative revision for loss of hip ]omt movement due to bone prohferation, fibrous ankylosis, 
bony ankylosis, or faulty relationship, was necessary m nme cases Four other cases had 
secondary revisions for stiffness due to sepsis after the first operation The range of movement 
and value of the operation is summarised in Table VI 


ARTHROPLASTY FOR TRAUMATIC ARTHRITIS AND MALUM COXAE SENILIS 

In contrast vuth the results of mould arthroplasty in rheumatoid and mfective arthntis, 
and hke the results of this operation for comphcations of femoral neck fractures, the results 
m traumatic arthntis and malum coxae semhs are most satisfactory The freedom from 
pam, excellent range of movement, and stabdity attamed without stram on the back or the 
opposite hip ]omt, indicate that arthroplasty may be an ideal hne of treatment, provided 
only that the patient is wdirng and able to co-operate in after-care The average age in the 
cases of traumatic arthntis was forty-one years, and m cases of malum coxae semhs fifty- 
rune 5’’ears In younger patients (ivith arthntis due to old Legg-Perthes' disease, shpped 
femoral epiphysis, or fracture-dislocation of the hip ]omt) where good musculature is more 
easily redeveloped, it is possible to construct a hip joint closely approximating to the normal 

TABLE VII 

Traumatic Arthritis of Hip 
Follow -up Study of 21 Patients (23 Arthroplasties) 

Range of Movement and Estimation of Value of Operation 


Years after 
operation 

Average range 
of flexion 

Condition of hip 


Satisfactory Unsatisfactory 
to patient 

Satisfactory Unsatisfactorj^ 
to surgeon 

0-2 

73° 

9 2 

8 

3 

2-3 

115° 

2 — 

2 



3-4 

88° 

5 — 

4 

1 

4-5 

75° 

2 ! — 

2 

— 

Over 5 

98° 

3 — 

2 

1 


TABLE VIII 

Malum Coxae Senilis of Hip 
FoUow-up Study of 15 Patients (16 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 


Years after 
operation 

A\ erage range 
of flexion 

Condition of hip 


Satisfactory Unsatisfactory 
to patient 

Satisfactory Unsatisfactory 

to surgeon 

0-2 

73° 

8 1 

8 

1 

2-3 

100° 

2 — 

2 

— 

3-4 

80° 

2 , — 

2 

— 

4-5 

95° 

1 ' — 

1 



Over 5 

100° 

2 — 

2 
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In older patients, relief from pain, and the ability to lead a relatively normal hfe with no 
more than minor inconviemence such as the necessity for using a walking stick in distance 
walking, are w'ell wnrtli some degree of muscle weakness, limb shortening, and loss of joint 
nioi^ement Secondarj'' operative revision w^as necessary for comphcations due to sepsis 
aftei the iiist operation in one case of traumatic arthntis and one of malum coxae senilis 
Secondarjf revisions ivere also needed in four cases for hypertrophic bone outgrowths which 
w ere interfenng wath moi^ement (twn m each group) In the late follow-up it should be noted 
that no case show'ed evidence of aseptic necrosis or bone absorption inside the mould The 
range of movement and the value of the operation m both groups of cases are summansed 
m the Tables VII and VIII 


CONCLUSIONS 

1 In this series of 150 cases of arthntis of the hip joint treated b}^ vitalhum mould 
arthroplasty (182 arthroplasties), 80 per cent of late results are satisfactory to both patient 
and surgeon 

2 Stnking features are the relative painlessness, smooth hip joint movement, pro- 
gressive improvement in function, and reformation of the joint lines as seen radiographically 
m the post-operative penod 

3 Function after arthroplasty for traumatic and degenerative arthntis approaches 
the normal hip joint much more closely than in cases of infective and rheumatoid arthntis 

4 There is a complete absence of low back symptoms or postural difficulties, and there 
IS no difficulty in preventing stiffness of the knee joint 

5 Different technical procedures are indicated according to the degree of absorption 
of the femoral head or neck, and the stability of the mould in the acetabulum 

6 The operative mortality rate m this senes was ml, and dunng the six-year follow-up 
period only one case died as the result of a comphcation of the arthroplasty 

7 In addition to meticulous operative technique and the use of special instruments, 
the importance of careful and prolonged after-treatment must be stressed 

8 It must also be emphasised that secondary operative revisions are often necessary, 
particularly in cases of infective and rheumatoid arthntis 
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PLANTAR DIGITAL NEURITIS 
Morton’s Metatarsalgia 
K I Nissen, London, England 

Fiom the Royal Kational Oithopaedic Hospital 
Based upon a papei lead to the Butish Oithopaedic Association Ociobei 1946 

“It ts high time the piofession at laige knew that such a distressing and common 
condition can be so easily and ceitainly cmed ” — The late Sir Harold Stiles 

Thomas G IMorton (1867) descnbed with remarkable clarity the s 3 TOptoms of that 
sei ere tj^pe of metatarsalgia \i hich now bears his name neuralgic pain felt in the sole about 

the fourth metatarso-phalargeal joint, 
radiation of pain to the fourth and some- 
times the third toe, onset of pain mth 
walking or standing, and relief of pain 
b^ resting with the shoe discarded 
There can be little doubt that Morton’s 
syndrome is the same as that which m as 
discussed b} Tubb}^ and Sir Robert 
Jones, and suffered b}'^ Sir Harold Stiles 
Until recently the pathology of this 
condition has remained obscure, largely 
because surgeons have been loath to ex- 
plore the cutaneous nenms of the sole for 
the reason that thej^ feared the possibiht}^ 
of painful scars In 1940, the late L 0 
Betts of Adelaide reported a senes of nine- 
teen patients in each of whom the plantar 
digital nerve to the cleft between the 
third and fourth toes had been exposed 
through a longitudinal incision in the 
weight-beanng part of the sole In everj^ 
case a fibrous swelhng of the nerve was 
found proximal to its point of division 
and adherent to the transverse meta- 
tarsal ligament In everji^ case resection 
gave relief from the neuralgic pain In 
no case did trouble anse from the scar 
The findings of Betts ha^e given 
great stimulus to the surgical treatment 
of Morton’s metatarsalgia He was too modest to claim originality, but his work appears 
to have been entirety independent On a visit to England m 1939 he made extensive 
inquines among orthopaedic surgeons, but found none familiar vuth these gross nen^e 
changes It is a matter for regret that his untimely death came before the value of his 
work was appreciated fulty 

In this article evidence voU be presented which gives general support to the conclusions 
of Betts, but indicates that the pnmary lesion is one of local vascular degeneration leading 
to a wide vanety of changes in and around the cutaneous nerve The observations of Betts, 
and still more of the author, could not have been made ivithout free access through the sole 

of the foot 



Fig 1 

(Adapted from Spalteholz ) To sho^^ the relationship 
of the plantar digital ner\ es to the flexor brevis 
digitonim and lumbncal muscles and tendons 
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APPLIED ANATOMY 

Cutaneous neives — The cutaneous branches of the internal and external plantar 
nei\es appear in the sole of the foot on each side of the flexor brevis digitorum muscle 
(Fig 1) The digital nerves for the three lateral clefts run an oblique course between that 
muscle or its tendons, and the plantar fascia, before gaming the spaces between the heads 
of the metatarsal bones The important 3-4 cleft is generally credited with a dual 
supply through a mam branch from the internal plantar nerve and a small communicating 
branch from the external plantar nerve Such a communicating branch is frequently absent 
\\dien present, it maj'^ equal in size the mam branch, with which it fuses ]ust above the 
trans\eise metatarsal ligament The nerve, either single or combined, is less than 2 mm m 
calibre, it is close but not adherent to 
the ligament In this region it lies m the 
bottom of a shallow trough, of which the 
sides are the stout common flexor sheaths 
and the floor the transverse ligament 
Superliciall 3 ^ the nerve is well protected 
bj^ the lobulated fat of the sole, inter- 
spersed at one level with scattered fibres of 
plantar fascia Just be} ond the ligament 
the nerve dmdes to supply the adjacent 
sides of the third and fourth toes Here 
it may be exposed vith ease through a 
dorsal incision in the web space The 
dissected foot shows that there is no 
dangei of nipping, and no danger of 
pressme against bone, in any part of the 
couise of the main nerves to the three lateral 
clefts We have been able to confirm this 
fact by taking antero-postenor radio- 
graphs Mith fine ivires laid alongside the 
nerves 

Blood supply to the 3-4 cleft — The 
third plantar digital artery is the mam 
vessel of the region (Fig 2) It arises 
from the deep plantar arch, and runs 
forward between the mterossei and the 
adductor hallucis muscle It rapidly 
becomes superficial round the distal 
margin of the transverse head of the 
latter muscle and appears to emerge 
from a tunnel m the upper border of 
the transverse ligament The proximal 
margin of the tunnel, however, is no 
more than an oblique slip of fascia from the sheath for the flexors of the third toe The 
vascular bundle approaches the digital nen'^e obliquel}'^ from the medial side, and runs between 
nerve and ligament Just beyond the point of di%'ision of the nerve it also di\ndes and may 
be seen to receive the small anterior perforating arter}^ from the dorsum An important 
variation of this pattern occurs when the ongin of the arter}'’ is from the neighbouring 
2-3 interspace It then has to cross the common flexor sheath for the third toe m order 
to reach the nerve, dunng which course it is particular!}^ liable to pressure transmitted 
through the sole 
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(Adapted from Spalteholz ) To show the origin and 
course of the third plantar digital artery i\ith its 
relation to the fourth plantar digital nerve (a) 
adductor obhquus hallucis muscle (b) deep plantar 
arch (c) perforating branch of dorsalis pedis artery 
(d) plantar oigital arteries (i,) anterior perforating 
arteries ( / ) collateral digital arteries Adductor 
trans\ersus hallucis muscle is shovn deep to the 
common flexor tendons and lumbncals 
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Other structures — The fibres of the himbncal muscle to the fourth toe almost reach 
the trans'^'^erse hgament, over which the fine tendon runs in intimate contact The distal 
margin of the adductor Uansversus halUtcts muscle is seen when the digital artery is traced 
upwards dividing the oblique slip of fascia mentioned above The large tniei- 
metatarso-phalangeal bursa hes deep to the transverse hgament and seldom contains any free 
synovial fluid The fat, as elsewhere in the sole, is arranged in well-defined lobules, often 
sufficiently distinct to feel on palpation like soft tumours This lobulation is exaggerated 
when the metatarsal heads are prominent in the sole 

HISTORICAL REVIEW 

Morton (1876) considered that the s3^mptoms arose from compression of branches of 
the external plantar nerve to the outer side of the fourth toe, between the head of the fifth 
and the neck of the fourth metatarsal bone He treated cases successfully by free excision 
of the fourth metatarso-phalangeal joint 

Minting in 1897 Sir Robert Jones used the term " plantar neuralgia ” and descnbed 
three degrees, the last of which corresponds with Morton’s cases “ The third or severe vanety 
comprises those cases where symptoms appear idiopathically or remotely after injury, are 
persistent m character, do not yield to mechanical measures, and to aU effect cnpple the 
patient ” Sir Robert advanced the theory of direct pressure on the plantar digital nerves 
between the sole and the transverse metatarsal hgaments He suspected organic changes 
and in a footnote records that Mr Tubby “ operated on a case of advanced metatarsalgia 
and found the nerve swollen and congested ” He advocated excision of a metatarsal head, 
usually the fourth, and advised against nerve resection because of the nsk of a painful scar 
In 1898, vTiting wth Tubby, he considered that the communicating branch was subject to 
pressure against the head of the fourth metatarsal bone There is some confusion as to the 
final views of Robert Jones because a diagrammatic dissection in " Orthopaedic Surgery ” 
by Jones and Lovett (1929) shows the combmed nerve itself running directly under the 
head of the same bone 

The practice of Tubby (1912) is well remembered by Sir Ernest Rock Carling “ He 
used to excise the head of the fourth metatarsal through a dorsal incision, and would always 
look for the plantar digital nerve, though often without success On the occasions when it 
was seen the nerve was resected and it often showed more than one small nodule Large 
sweUings of the size descnbed by Betts were not encountered Tubby shared Sir Robert’s 
distaste for plantar incisions and to my knowledge did not expose the nerve through the 
sole ” 

Over one penod, theones of postural strain were popular For example, D J Morton 
(1935) regarded the pam as referred from arthntis of the second tarso-metatarsal joint 

Since 1935, the colleagues of the late Sir Harold Stiles have been aware of fibrotic changes 
m the digital nerve In a letter to me, ^vntten in 1943, Sir Harold descnbed the onset twenty 
years previously of plantar neuralgia in his oivn left foot " The symptoms began ivith the 
usual charactenstic pain opposite the head of the third metatarsal Ultimately the pain 
was so severe that I was obhged sometimes to quit in the middle of a round of golf The next 
thmg was that severe pam of a typical burning and causalgic nature became locahsed to a 
hmited area on the adjacent sides of the terminal phalanges of the third and fourth toes 
Sir Harold considered that the branch from the internal plantar nerve crossed obliquely 
under the head of the third metatarsal and was therefore subject to undue pressure In 1935 
he mvited Mr Norman Dott to explore the nerves to the 3^ cleft Fibrosis of the 
epmeunum of the branch from the internal plantar nerve was found, but the incision was 
not allowed to encroach on the ball of the foot and no actual enlargement was encountered 
Free resection gave complete rehef and the short incision m the sole healed soundly 
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Sii Robert Jones’ opinions were widely accepted until Betts published his senes of cases 
111 1940 It IS surpiising that the gross nerve changes he descnbed had not been discovered 
nian)^ years earlier There is no doubt that some surgeons have encountered painful fibrous 
nodules on cutaneous nerves of the sole, but without realising that similar changes 
vere to be expected regularly in Morton’s metatarsalgia Others have known of the relief 
gained by nerve resection without recommending it strongly (Treves et al , 1937) In the 
United States of America, McElvenny (1943), writing four years after Betts’ first case, reported 
a similar senes 

IMicroscopic examination of Betts’ specimens showed intense fibrosis with demyehna- 
tion, but no special comment was made as to the condition of local blood vessels His con- 
ception of the etiology was again a mechanical one “ The fourth nerve is formed by the 
internal plantar, vuth a communicating branch from the external plantar, each coming round 
from opposite sides of the belly of flexor brevis and crossing this obliquely before they 
unite When the foot is in action, the flexor brevis contracts, fixing the ongin of the 

nerve, while dorsiflexion of the toes in walking stretches it around the un 3 aelding transverse 
ligament The neuntis probably anses in the first place from minor trauma Once the 
nerve is swollen from neuntis a vicious circle is set up and the daily irntation is sufficient 
to keep it up (as in late ulnar neuntis) Pressure from the plantar aspect does not appear 
to be a factor ” A weakness in this argument is the fact, of which Betts was aware, that 
the communicating branch is often absent The lesion may also occur m the 2-3 and 4-5 
interspaces 

A feature of the earher literature on Morton’s metatarsalgia is the frequency ivith which 
the anatomy of the sole is descnbed inaccurately This has been an important factor m the 
survival of theones of pressure by bones on the cutaneous nerves 

CLINICAL MATERIAL 

Patients in this senes wth pain or disabihty severe enough to warrant operation 
numbered twenty-seven They fall into two separate and diffenng groups eleven of a fairly 
standard pattern seen m 1942^3, and sixteen showing much greater vanety seen m 1946-47 
The contrasts between the two groups, and the mam conclusions drawn from each, maj’’ be 
mentioned bnefly before analysing the features of the total number 

Cases with long history — ^The 1942^3 group were seen after a longer duration of 
S 3 Tnptoms, the shortest times before operation being eight and twelve months, compared 
mth one and two months m the second group Easily visible changes were found so regularly 
m the digital nerve to the 3^ cleft that had a nerve been found of normal calibre this would 
almost have been regarded as disproving the diagnosis The enlarged nerves quite over- 
shadowed the digital artenes which were often so degenerate as to be hardly recognisable 
However, serial sections of a number of specimens established the degree, extent, and con- 
stancy of the vascular degeneration and suggested strongly that changes m the nerve were 
secondary and ischaemic in character 

Cases with short history — The 1946^7 group included four cases explored mthm 
two months of the onset of pain Specimens from these cases have shorni that degenerative 
changes start first m the digital artery and are followed by vanous degrees of connective 
tissue proliferation m and round the nerve Again, there have been more at 3 'pical cases mth 
structural abnormahties such as hallux valgus and anterior flat foot 

Of the whole senes of twenty-seven cases, twent j^-one were n omen and six men At the 
time of operation the two 3 ^oungest patients were aged tv ent 3 ^-three years, and the t\\ o eldest 

* Bickel and Dockert 3 ' (1946) point out that Hoadlci m 1S93 resected a small neuroma on the digital 
branch of the external plantar ner\ e to the fourth toe and obtained a prompt and perfect cure 
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were aged fiftj -three 3 ears and fifty-five 57ears The condition was bilateral in eight cases 
The number of feet explored has therefore been thirty-five, of which twenty-one were 
nght and fourteen left The shortest duration of symptoms was one month In this case pain 
was referred to the 2-3 interspace, but the lesion was found m the 3-4 cleft as usual The 
longest duration was twent5^-six years This patient remembered vividly that she had been 
unable to participate m games from the age of eight, because of severe pain m the fourth toe 
As a young woman she had repeatedlj^ asked her doctor to amputate the toe Resection of 
the nerve at the age of thirty-four gave complete rehef The next earliest age of onset was 
fourteen j'ears In no case ivas there a historj'^ of injury or strain at the time of onset more 
definite than ivalkmg on a rough road, or infantry exercises m deep snow 

Distribution of pain — Acu^e pain was almost entirely limbed to two contiguous 
areas, the sole be3mnd the necks of the third and fourth metatarsal bones, and the 
entire surface of the corresponding toes (Fig 3 ) 

In tw'ent3^-tw'o feet, pain wms felt both m the sole and 
in a toe or toes 

In nine feet, pain W'as confined to the fourth toe, com- 
monl3'^ to the nail-bed and the tip 
In only four feet, was pain confined to the sole 

Not onl3 wms pain seldom absent from the toes, 
but the most acute cases w ere those m w'hich it w'as 
confined to the fourth toe The wmrd " metatarsalgia,” 
and the term emplo3md b3’^ Sir Robert Jones, " plantar 
neuialgia of third degree,” do not indicate the frequency 
wnth w'hich the pain is digital 

Characteristics of the pain — The pain w’as 
typicall3'^ neuralgic Most w'omen complained of pain 
soon after w'alkmg on hard surfaces, especiall3'' m high- 
heeled shoes One could control her pain completelj^ 
b3'^ w'eanng open sandals, and if it had not been for 
the ngours of the Enghsh winter she would not have 
sought treatment Rehef wms generaU3'^ obtained by 
resting with the shoe removed In severe cases, how^- 
ever, w'hether earl3^ or late, pain sometimes continued 
through the night with much loss of sleep A number 
of patients had accepted profound alteration m their mode of life m order that the pain 
might be a^ oided , several had given up all recreations and took care never to w'alk more 
than half a mile at a stretch 



Diagram to show the distribution ot 
pain in thirtj -three feet each with a 
pro\ed lesion in the 3-4 interspace 


PHYSICAL EXAMINATION 

IMost patients had feet of normal form Recentl3'^ several have been seen with the 
combmation of haUux valgus and antenor flat foot, but the3'^ hatm insisted that acute 
p ain W'as an entirel3 new' development, situated distal to the old-standing callosities Apart 
from a few' patients, seen dunng an acute attack w'ho w'ere suffenng exquisite tenderness, 
physical signs w'ere difficult to ehcit The most constant sign w'as pain on firm upward 
and backw'ard pressure m the sole just distal to the third and fourth metatarso- 
phalangeal joints 

Swelling — Onty one patient had a palpable sw'eUmg This patient, w'ho w'as show'n at 
the Ro3'al Society of IMedicme m 1946 , had actual separation of the thrrd and fourth toes 
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(Fig 4) and when standing there was a 
ATSible round swelling on the dorsum of each 
foot It must of course be recognised that 
normal lobulation of the fat of the sole may 
stimulate a small local tumour 

Anaesthesia — Diminished sensation to 
pinprick m the cleft between the third and 
fourth toes was occasionalty found In a 
patient who may be accepted as a good 
witness, this is the most valuable of all 
signs Nevertheless, even w'hen there is 
gross fibrosis of the cutaneous nerve, sensa- 
tion often appears normal, possiblj' because 
there is “take over” fiom adjacent normal 
nerves For the same reason post-operative 
anaesthesia betw'een the toes rapidlj^ 
disappears 

Special radiographic examinations — 
X-rajr films w'ere taken m most patients, 
but with the exception of the one case 
mentioned above thej^ were negative The 
blood sedimentation rate w'as sometimes 
determined in order to exclude early 
rheumatoid arthntis Special examinations 
such as the quimzann sw'eat test (Guttmann 
1947) and the tourniquet test for ischaemic 
pain (Schecter et al 1945) have not been 
used 

OPERATIVE TECHNIQUE 

Free exposure through a longitudinal 
plantar incision under general anaesthesia 
has been the routine (Fig 5) An Esmarch 
bandage is fixed round the thigh and the 
patient turned into the prone position w'lth 
the ankle resting over a sandbag at the end 
of the table The third and fourth metatarso- 
phalangeal joints are palpated, and an 
incision two inches or more in length is made 
betw^een them, down to the web * The 
incision IS deepened, keeping betw^een the 
common flexor sheaths When the connective 
tissue round the nerve is great, it bulges 
freely into the w^ound Usualty, how'^ever, the 
nerve has to be sought where it crosses the 
transverse ligament (From the practical 
aspect, if the surgeon is satisfied that the ner\ e 

* A trans\erse incision in the tread lias some 
ad\antages especially iihen a neighbouring cleft 
may hare to be explored 



Fig 4 

X-ray film to show separation of the third and 
fourth metatarsals and toes (bilateral case) The 
connective tissue mass round each nerve rvas 
roughly spherical and almost an inch in 
diameter The soft tissue shadow can be seen 
m the w eb space 



Fig 5 


Photograph at operation with a blunt hook 
round the nerre and a oissector beneath the 
rascular bundle (specimen shown in Fig 6n) 
An earh case with se\ ere pain for tw o months 
Thercwas arterial degeneration but no definite 
neuroma 
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IS thickened and adherent to the hgament it is sufficient to resect it in this region without 
furthei ado ) The nerve is traced proximally to see how far the changes extend and whether 
a communicating branch is present Distally the branches to each toe are defined The 
digital artery is found deep to the nerve and traced upwards and medially to determine its 
source of origin The whole neix^e and vascular bundle are then removed When there is 
reason for doing so, one or other of the neighbouring digital nerves may be explored through 
the same incision There is no need to tie any vessels The wound edges are accurately sewn 
with a blanket stitch If early ambulation is necessary, a plaster shoe with a generous sponge- 
rubber heel may be apphed over the dressings When the specimen is to be preserved it 
should be mounted before fixation m order to avoid distortion 

After-care — Neuralgic pain disappears \vithm a few days The stitches are removed 
after ten days If the scar needs protection, dry gauze fixed by elastoplast is used Full 
weight-beanng is allowed only after fourteen days Hot and cold contrast baths, with exer- 
cises for the foot and leg, are used at home for a further fortnight in order to control post- 
operative sweffing and stiffness 

The scar — Sound scars, free from pain, have been the rule Shghtly tender thickening 
of either end of the scar may persist for a few months, but the weight-beanng part in the 
tread seems to “ iron out ” rapidly Indeed, if a short plantar incision is to be used, it should 
be confined to the tread This expenence is in agreement with that of Gaenslen’s “ split 
heel ” incision for osteom 5 ^ehtis of the oscalcis A dorsal incision m the web has not been 
used, mainly because such exposure affords hmited access to the nerves and vessels * 

Post-operative anaesthesia — Sensation to pmpnck usually returns vuthin a few 
weeks to adjacent sides of the toes, but a narrow stnp of anaesthesia on each side of the 
scar may persist for several years Along the margins of the anaesthetic stnp hyperaesthesia 
to light stimuli, such as the putting on of a sock or dr 3 nng the feet, may also persist As a 
matter of interest. Sir Harold Stiles, after submitting to proximal resection of the nerve, 
complained of hyperaesthesia m the tread distal to his small scar to a degree much greater 
than any patient m this senes In other words minor post-operative discomfort in the sole 
has been due more to cutaneous denervation than to the scar itself Thus, there may he 
some point in hmiting the length of nerve which is resected 


FOLLOW-UP REVIEW OF GASES 

Of the earlier group of eleven patients, nine have been examined four years after opera- 
tion They gamed complete rehef, although one developed recurrence of pain in the 2-3 
cleft a month before re-exammation , excision of the corresponding nerve has again given 
rehef (Fig 6c) Of the two patients not re-exammed, one, an infantry officer, resumed full 
trammg six weeks after operation and remained free from pain until he was killed m action 
two years later The other, at that time an able seaman, has written to say that his feet 
are stiU painful In his case the digital arteries were anomalous, they arose from the neigh- 
bouring 2-3 clefts, and it may well be that continued symptoms are ansmg from this cleft 
Of the second group of sixteen patients,'*' all have been examined at least three months 
after operation Fifteen have complete relief of pain, and only one, a factory cleaner of low 
mentahty, has incomplete rehef One patient, a psychiatrist, had coincident gout which 
responded to medical treatment Another, from whom a spherical mass of connective tissue 
round the nerve almost one inch m diameter was removed from each foot (Fig 4), has 
recurrence of the sweffings and a further exploration may be advisable when permitted by 
her general condition and the pernicious anaemia from which she also suffers 

* Baker (1944, 1947) ■\\ho finds that a dorsal incision is satisfactory maintains that the digital ner\e 
IS dorsal to the trans\ erse ligament in 25 per cent of cases This is incorrect the nerv e is on the plant 
aspect of the ligament 
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Fig 6 


Series of specimens to show the development of visible changes m the artery and nerve 
Except for {d) the specimens are mounted as seen in situ 


(a) Tortuous and slightly thickened artery 

passing deep to branch of nerve to third 
toe (History — pain for two months 

diffuse, but worst in third toe ) 

(b) Unusually high branching of nerve 

Artery running deep to swollen nerve 
to third toe and then involved in con- 
nective tissue (Histoiy — acute pain 

foi one month only extending to second 
and third toes Stiuctuies in 2-3 cleft 
found notmal ) 

(c) Specimen from 2-3 cleft Arterj^ sur- 

rounded by connective tissue and pass- 
ing deep to ner\e to second toe Nene 
thickened abo\ e le\ el of trans^ erse 
ligament (Histoiy — in 1942 pant 

fouith right toe foi eight months 3-4 
cleft exploied and a laigc capsule 
found enclosing an as\ nimeti ical lesion 
affecting fibres to fouith toe In 1947 


acute pain in second and thud toes of 
same foot above specimen removed 
1-2 cleft also explored and found normal) 

(d) Unmounted specimen, side view show- 
ing a short degenerated artery with 
mass of connectue tissue deep to fusi- 
form swelling of the nerve (Histoiv — 
Pain foi one yeai ladiating f torn sole to 
third and fourth nail-beds ) 

(e) Similar specimen mounted Small 
nodules on proximal length of ner\e 
(Histoiy — Pain for six yeais felt in the 
sole and fouith toe ) 

(/) Tj'pical nsjunmetrical lesion with con- 
nects e tissue surrounding the nerve 
and branch to fourth toe The degener- 
ated arterv^ has been cut The fibrous 
enlargement of the nerve was much 
smaller but also asvmmetncal (Hi'^tory — 
Pam foi tao years only at tip of fourth toe ) 
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IS thickened and adherent to the hgament it is sufficient to resect it in this region without 
furthei ado ) The nerve is traced proximally to see how far the changes extend and whether 
a communicating branch is present Distally the branches to each toe are defined The 
digital artery is found deep to the nerve and traced upwards and medially to determine its 
source of origin The whole nerve and vascular bundle are then removed When there is 
reason for doing so, one or other of the neighbouring digital nerves may be explored through 
the same incision There is no need to tie any vessels The wound edges are accurately seivn 
vuth a blanket stitch If early ambulation is necessary, a plaster shoe with a generous sponge- 
rubber heel may be apphed over the dressings ^^ffien the specimen is to be preserved it 
should be mounted before fixation m order to avoid distortion 

After-care — Neuralgic pain disappears within a few days The stitches are removed 
after ten days If the scar needs protection, dry gauze fixed by elastoplast is used Full 
weight-beanng is allowed only after fourteen days Hot and cold contrast baths, with exer- 
cises for the foot and leg, are used at home for a further fortnight in order to control post- 
operative swelhng and stiffness 

The scar — -Sound scars, free from pain, have been the rule Shghtly tender thickening 
of either end of the scar may persist for a few months, but the weight-beanng part m the 
tread seems to “ iron out ” rapidly Indeed, if a short plantar incision is to be used, it should 
be confined to the tread This expenence is in agreement wuth that of Gaenslen’s “ spht 
heel ” incision for osteomyehtis of the oscalcis A dorsal incision m the web has not been 
used, mainly because such exposure affords limited access to the nerves and vessels * 

Post-operative anaesthesia — Sensation to pmpnck usually returns within a few 
weeks to adjacent sides of the toes, but a narrow stnp of anaesthesia on each side of the 
scar may persist for several years Along the margins of the anaesthetic stnp h 3 rperaesthesia 
to light stimuli, such as the putting on of a sock or drjung the feet, ma}'^ also persist As a 
matter of interest. Sir Harold Stiles, after submittmg to proximal resection of the nerve, 
complained of hyperaesthesia m the tread distal to his small scar to a degree much greater 
than an}'' patient m this senes In other words minor post-operative discomfort in the sole 
has been due more to cutaneous denervation than to the scar itself Thus, there may be 
some point m limiting the length of nerve which is resected 


FOLLOW-UP REVIEW OF CASES 

Of the earher group of eleven patients, nine have been examined four years after opera- 
tion The}' gamed complete rehef, although one developed recurrence of pain m the 2-3 
cleft a month before re-exammation , excision of the corresponding nerve has again given 
rehef (Fig 6c) Of the two patients not re-examined, one, an infantry officer, resumed full 
training six weeks after operation and remained free from pain until he was killed in action 
two years later The other, at that time an able seaman, has ivntten to say that his feet 
are stdl painful In his case the digital artenes were anomalous, they arose from the neigh- 
bouring 2-3 clefts, and it may well be that continued symptoms are ansmg from this cleft 

Of the second group of sixteen patients,'*' all have been examined at least three months 
after operation Fifteen have complete rehef of pain, and only one, a factory cleaner of low 
mentahty, has incomplete rehef One patient, a psychiatrist, had coincident gout which 
responded to medical treatment Another, from whom a sphencal mass of connective tissue 
round the nerve almost one mch m diameter was removed from each foot (Fig 4), has 
recurrence of the swelhngs and a further exploration may be advisable when permitted by 
her general condition and the pernicious anaemia from which she also suffers 

* Baker (1944 1947), ■who finds that a dorsal incision is satisfactory maintains that the digital nene 
IS dorsal to the ■trans^ erse ligament in 25 per cent of cases This is incorrect the ner\ e is on the plan 
aspect of the ligament 
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certain late cases of Volkmann s contracture where the nerve lesions are undoubted!}'’ 
secondary to the ischaemia (Holmes et al 1944) 

So far no reason has been found whv the digital vessels of the 3-4 interspace are par- 
ticularly subject to degeneration Anatomically they are related to the transverse ligament 



(6) Fig 7 (c) 


Cross-sections of a typical lesion 

(a) Ner\e just abore a fusiform swelling show ing minor changes (X25) 

(b) IMiddle of fusiform swelling with marked increase of connectne 
tissue around ana between the ner\e bundles (X25) 

(c) The ^ ascular bundle with the arterial changes well shown (X50) 

more intimately than the digital nerve and occasional!}, when demed from the 2-3 inter- 
space, they have first to cross the ndge of the common flexor sheath for the third toe Tlie 
most likely factor would seem to be repeated minor trauma to the digital arter} from pressure 
transmitted through the sole 
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Fig 3 Fig 4 

Case E L female aged 20 years Extra-articular arthrodesis right hip 1935 patient 
died of pulmonary tuberculosis and tuberculous meningitis fi\ e years later Post-mortem 
specimen shows the solid incorporation and great thickness of the graft (Fig 3) and 
also intra -articular osseous fusion (Fig 4) 




Fig 5 Fig 6 

Case A H female aged 8 jears Extra-articular arthrodesis 1938 Radiograph before 
operation (Fig 5) shows extensile tuberculosis of the right hip ]Oint Four years after 
operation (Fig 6) the graft is solidly incorporated and there is intra-articular osseous fusion 


THE JOURNAL OF BONE AND JOINT SURGERY 



ARTHRODESIS IN TUBERCULOSIS OF THE HIP JOINT 99 

Afto-iieatment — The limb is immobilised after operation for a period of from six to 
nine months Weight-beanng is usuallj^ permitted three months after operation 

TABLE III 
Type of Arthrodesis 


Type of 
operation 

Number 
of cases 

Per cent 

Intra-articular 

2 

4 

Extra-articular 

38 

76 

Combined 

10 

20 

Totals 

50 

100 


Only two mtra-articular operations have been performed One resulted m sound bone 
ankylosis but the other is still unsound two years after operation The ten cases of combmed 
arthrodeses were performed early m the senes All resulted in firm bone fusion 

Complications — Post-operative comphcations have been few In forty-six cases 
(92 per cent ) the wound healed by first intention Three (6 per cent ) developed sinuses 
which, however, healed before discharge of the patient from hospital One patient 
died, the cause of death was toxaerma following complete breakdown of the wound 
and acute secondary infection It is probable that the disease was still active at the time 
of operation An attempt was made to remove the graft, but firm union appeared to have 
taken place and this was confirmed at autopsy No case developed secondary tuberculous 
foci as a result of the operation, although one died five years later from tuberculous menin- 
gitis and pulmonary tuberculosis 

END -RESULTS ON DISCHARGE FROM HOSPITAL 
The end-results in forty-nine cases, estimated at the time of discharge from hospital, 
are analysed m Table IV In thirty-eight (77 5 per cent ) there was bony ankylosis, three 
(6 1 per cent) had sound fibrous ankylosis, eight (16 3 per cent) had unsound fibrous 
ankylosis, but it is to be noted that m four of these, bone fusion developed subsequently 


TABLE IV 

Condition or the Joint on Discharge 


Condition of 
the joint 

Number 
of cases 

Per cent 

V ound healed 

49 

100 

Bone ankylosis 

38 

77 5 

Sound fibrous ankylosis 

3 

6 1 

Unsound fibrous ankylosis 

8 

16 3 


The average time elapsing between operation and the development of sound boni ankj^losis 
was 7 8 months It should be observed that by bony ankjdosis is meant solid incorporation 
of the graft wth or vuthout evidence of mtra-articular osseous fusion But even when 
extra-articular arthrodesis alone is performed, a high percentage of cases develop later 
evidence of mtra-articular bone fusion, due no doubt to the complete immobility vhich is 
produced by firm fusion of the extra-articular graft Of thirtj -eight cases m vhich the 
operation was strictly extra-articular, twenty-two (57 S per cent ) developed mtra-articular 
bone fusion (Figs 1-6) It has not been possible, howe\ er, to determine the length of time 
which IS required for secondarj^ mtra-articular fusion to take place 
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Fig 7 


t 


Fig 8 



Case H R female aged 23 years E^-tra-articuKr arthrodesis 1945 Radiograph before 
operation (Fig 7) sho\\s tuberculosis of the right hip T^\o years after operation (Fig 8) 
there is solid incorporation of the graft 




Fig 9 Fig 10 

Case B R male aged 6 years Extra-articular arthrodesis 1939 Radiograph before 
operation (Fig 9) shows extensive tuberculosis of left hip Two years after operation 
(Fig 10) the distal half of the graft has undergone absorption there is unsound fibrous 
ankylosis of the joint but the disease is quiescent 
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Table V shows the condition of the graft on radiographic examination in forty-seven 
patients Firm incorporation occurred in thirty-seven (Figs 3-8), non-union at the 
trochanteric end was present in eight, but four of these eventually fused Destruction of the 
graft occurred m one case This was in a boy six years of age Absorption of the distal half 
of the graft took place through failure of union to the trochanter The proximal end con- 
tinued to grow and is seen as a sohd buttress of bone, but there is unsound fibrous ankylosis 
of the joint (Fig 10) One graft fractured near its iliac attachment, and united later, un- 
fortunately there was active disease in the joint which spread to the trochanter and distal 
part of the graft (Figs 11-13) In no case did sequestration of the graft take place 


TA.BLE V 

Condition of the Graft on Discharge 
(As determined by X-ray examination) 


Condition of 
the graft 

Number 
of cases 

Per cent 

Solid incorporation 

37 

78 7 

Non-union to ilium 

0 

0 

Non-union to trochanter 

8 

17 2 

Fracture of the graft 

1 

2 1 

Destruction of the graft 

I 

2 1 

Sequestration of the graft 

0 

0 

Totals 

47 

100 


Analysis of the condition of the joint and the condition of the graft on discharge ac- 
cording to age groups (Tables VI and VII) shows that the proportion of failures was greatest 
in the first age group — below ten years In every case it was at the trochantenc end that 
fusion failed, and there can be httle doubt that failure was due to the high proportion of 
cartilage to bone in the trochantenc region at this penod of hfe The most successful results 
were in the age groups between eleven and thirty years After the age of thirty, results 
were again poor 

TABLE VI 

Condition of the Joint on Discharge 
According to Age Groups at Time of Operation 


Age group 
(years) 

Conaition of joint 

Bone 

ankylosis 

Sound fibrous 
ankylosis 

Unsound fibrous 
ankylosis 

0-10 

11-20 

21 -30 

31 -40 

1 (25%) 

23 (79%) 

12 (100%) 

2 (50%) 

0 

3 (10 3%) 

0 

0 

3 (75%) 

3 (10 3%) 

0 

2 (50%) 


TABLE VII 


Condition of the Graft on Discharge 
According to Age Groups at Time of Operation 




Condition of graft (as determined b}' X-rav examination) 


Arc rtoup 







(years) 

Firm 

Non-union 

Non-union 

Fracture 

Destruction 

Sequestration 


fu'^ion 

to ilium 

to trochanter 

of graft 

of graft 

of graft 

0-10 

1 (25%) 

0 

2 (50%) 

0 

1 (25%) 

0 

11 -20 

23 (79%) 

0 

6 (20 6%) 

0 

0 

0 

21 -30 

11 (100%) 

0 

0 

0 

0 

0 

31 -40 

2 (66 6%) 

0 

0 

1 (33 3%) 

0 



NOL SOB, no 1 februart 1948 











102 


J DOBSON 

LATE END-RESULTS 


Late end-results were considered only after a minimal penod of two years from the 
time of operation Forty-two patients fulfilled this condition and the group was made up 
as follows Untraced 2 Healed disease 38 Active disease 1 Died 1 

The two untraced cases had bone ankylosis of the jomt on discharge from hospital 
and it IS probable that they have had no further S 3 miptoms Analysis of the working 
capacity of the other forty patients is shown in Table VIII 

TABLE VIII 
Working Capacity 


Working 

Number 

Per cent 

capacity 

of cases 


Full 

35 

87 5 

Part 

1 

25 

Nil 

3 

75 

Died 

1 

2 5 

Totals 

40 

100 


The one death occurred in a patient re-admitted to hospital five years after operatic 
uith pulmonan tuberculosis , she died from tuberculous meningitis Post-mortem examine 
tion showed that disease in the hip joint was healed, and there was firm bony ankylosis 
Condition of the joint — (Table IX) Thirty-five patients (87 5 per cent ) have soun 
bone ankjlosis cf the hip, two (5 per cent ) have sound fibrous ankylosis without symptom 
and are in full employment , two (5 per cent ) have unsound fibrous ankylosis, and althoug' 
they aie tree from S 5 Tnptoms further surgical intervention wiU probably be necessary 


TABLE IX 


Condition of the Joint 


Condition of 
the joint 

Number 
of cases 

Per cent 

Bone ankylosis 

35 

87 5 

Sound fibrous ankylosis 

2 

5 

(disease healed) 



L nsound fibrous ankylosis 

2 

5 

(disease healed) 



t nsound fibrous ankylosis 

1 

2 5 

(disease active) 



Totals 

40 

100 


One patient onl} has active disease and is at present under treatment (Figs 11-13) He has 
developed an abscess m the lateral aspect of the thigh and radiographs show spread of de 
struction to the trochanter and lower end of the graft In the earher stages the graft fractured 
and it vas un-united on discharge from hospital, in spite of active disease the fracture sub 
sequently umted Reneumg this case m the light of his present condition it is reasonable 
to assume that failure of the extra-articular operation was associated with the large 
sequestrated part of the femoral head, and it would probably have been better to have 
earned out a combined intra-articular and extra-articular arthrodesis 

THE JOURNAL OF BONE AND JOINT SURGEB' 




ARTHRODESIS IN TUBERCULOSIS OF THE HIP JOINT 


103 



Tig 11 



liG 12 Fig 13 

Case C A male aged 36 j^ears Extra-articular arthrodesis 1942 Fig 11 shows pre operation 
film — tuberculosis of the right hip Fig 12 shows the condition on discharge from hospital ele\en 
months after operation there is a fracture of the upper end of the graft Fig 13 shows the condition 
three years after operation the fracture has united but disease is still actne and has spread to the 
lower end of the graft In aiew of the sequestration of the femoral head shown in Fig 11 this case 
might ha\e been treated better bj the combined operation (see text) 
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^^^o^klng capacit}’^ according to the condition of the joint is analysed in Table X One 
patient, iiho has bone ankylosis but whose working capacity is nil, has developed ank3dos]ng 
spond}'^htis since discharge from hospital 


TABLE X 


■\^0RKING Capacity According to the Condition of the Joint 


Condition of the joint 

Full 

Part 

Nil 

Died 

Bony ankylosis 

33 

0 

I 

1 

Sound fibrous ankj losis 
(disease healed) 

2 

0 

0 

0 

Unsound fibrous ankjdosis 
(disease healed) 

0 

1 

1 

0 

Unsound fibrous ankylosis 
(disease actu e) 

0 

0 

1 

0 


Recent X-ra}' examination has been possible in aU forty cases reviewed as late end- 
results, and the condition of the grafts is shown m Table XI Thirty-five (87 5 per cent ) 
show sohd incorporation, m four (10 per cent) there is non-union to the trochanter, one 
(2 5 per cent ) shov s some destruction of the graft 


TABLE XI 

Condition of the Graft on X-Ray 


Condition of 
the graft 

Number 
of cases 

Per cent 

^ lid incorporation 

35 

87 5 

Non-union to ilium 

0 

0 

Non-union to trochanter 

4 

10 

Fracture of the graft 

0 

0 

Destruction of the graft 

1 

2 5 

Sequestration of the graft 

0 

0 

Totals 

40 

100 


Xine o die ten cases discharged from hospital vuth failed fusion of the graft have been 
re-exammcLi tv o or more 5'^ears from the time of operation Four now show firm incorporation 
of the graft and bone ankjdosis Of the other five, two have sound fibrous ankylosis with 
the disease healed, two have unsound fibrous ankylosis with healed disease, and one shows 
unsound fibrous ankj losis with active disease The working capacitj'^ of the cases is as follows 
Full 6 (4 bone ankylosis, 2 sound fibrous ankylosis) 

Part 1 (Unsound fibrous ankylosis, healed disease) 

Xil 2 (1 unsound fibrous ankylosis ivith healed 

disease and 1 -with active disease) 

SUMMARY 

1 Fift} cases of arthrodesis of the hip joint m tuberculous arthntis are analysed, la 
fort} cases the late end-result has been ascertained two or more years after operation 

2 The indications for arthrodesis are discussed The operation should not be per- 
formed when disease is active, it should not be undertaken before the age of twelve to 
thirteen j^ears , it is not ad\usable m elderty patients , it maj^ be contra-indicated when there 
are multiple foci of mfection Subject to these limitations every patient ivith unsound 
ankylosis after adequate consen ative treatment should be treated bj'^ arthrodesis, painful 
fibrous ank} losis and late onset of defomutj'’ are definite indications 
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3 Tliree tj^pes of operation have been used intra-articular arthrodesis , extra-articular 
iho-femoral arthrodesis, combined intra- and extra-articular arthrodesis Extra-articular 
iho-femoral arthrodesis is preferred, deformity being first corrected by traction or osteotomy. 

4 Post-operation comphcations were few, the mortality rate was low (2 per cent ) 

5 There was bone ankylosis with solid incorporation of the graft m 87 5 per cent ,. 
failure of union of the graft (to the trochanter) m 10 per cent , and destruction of the graft 
in 2 5 per cent 

6 Late end-results show full working capacity m 87 5 per cent of patients, part work- 
ing capacit}?^ in 2 5 per cent and inabihtj' to work in 7 5 per cent 

The MTiter washes to express his thanks to Professor Harry Platt and Professor T P 
]\IcMurray for cnticism and advice m the preparation of this paper, and to Dr F C S 
Bradbur}^ Central Consultant Tuberculosis Officer of thp Lancashire County Council, for 
permission to pubhsh these cases 
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THE BEHAVIOUR OF PENICILLIN IN SYNOVIAL 

CAVITIES 

G Blundell Jones, Exeter, England 
Read at the Spung Meeting of the BtiHsh Oitl opaedic Association, April 1947 

In the treatment of ]oint infections with pemciUin it must be possible to rely upon 
adequate concentration of the drug within the ]oint Rammelkamp and Keefer (1943) 
suggested that sjmovial membrane was a barrier to the passage of pemcdlin from the blood 
stream Accordingly the writer investigated the use of local injection into the joint If 
pemcdhn does not get into a joint easily, it should not get out easily, and this proved to 
be the case m this senes 

Table I is a record of twenty-five knee joints m which thirty-two estimations of peni- 
cillin concentration were made forty-eight hours after the injection of a single dose of 100,000 
umts into the joint VTiere two values are given, the second was after a further injection 
at a later date when no pemcdhn remained in the joint from the first injection AH these 
joints had open war wounds At the original operation the S 3 movial membrane alone was 
closed bj'^ interrupted suture , the wound itself and secondary incisions were left open The 
operation was completed by the injection of 100,000 units of pemcdhn into the jomt cavity 
m 5-10 c c fluid The hmbs were then immobihsed m Thomas knee sphnts, with hght 
traction, and plaster of Pans of a modified “ Tobruk ” t 3 q)e, leaving the knee jomt exposed 

PemciUm estimations were made by the crude cup method against the standard Oxford 
H strain of staphjdococcus aureus, using a single drop of synovial fluid m one cup, and a 
simdar drop of calcium-penicilhn solution 100 units per c c m another cup as control 
The figures given in the second and third columns refer to the radius, m mdhmetres, of the 
zone of inhibition of grovdh of organisms round the cups after incubation This method 
should be quite accurate for our purpose which is to recognise only a bactenostatic con- 
centration m the fluid Any value above 0 is therefore satisfactory No peniciUin was given 
bv other routes m anv of these cases 

Pemcdhn is stdl present in adequate concentration in twenty-four of the thirty-two 
estimations Table II shows that, sometimes at least, it can be found as long as eighty-four 
hours after injection (Case 16) VEat are the factors which govern the length of time peni- 
cdhn persists’ First one would think that m joints with marked bone damage the drug 
would leak into surrounding tissues, or be absorbed rapidly from raw bone surfaces I have 
indicated m the chart the seventy of bone damage from 0 to -f -h , 0 indicating only shght 
cartdage mjur}’^ and extensive shattenng mth fractures extending into the bone shaft 

It wall be seen readd}^ that there is no relationship between the extent of damage and the 
persistence of pemcdhn (note especially Case 19 m Table II ivith most severe damage and 
yet effective pemcdhn concentration after seventy-two hours, and Cases 29A and 31A with 
no bone injurj”^ and yet wath negative values at forty-eight hours) It is to be presumed that 
the seahng off b}'^ clot and haeniatoma effectively prevents absorption This observation 
may also be true m w ounds of soft tissues 

An obsen ation w hich I think is of some importance is the variation of penicillin con- 
centration according to the “ tidal ” behaviour of the joint ^^^len the tide is coming into the 
joint m the form of increasing effusion, pemcilhn always persists for over forty-eight hours, 
and has been recorded up to eight} -four hours in adequate concentration (Case 16, Table II) 
^^^len the tide is going out, and the joint is actively absorbing effusion, we find that the 
pemcdhn goes with it and does not last even for fort 5 '^-eight hours This tide is indicated m 
the chart bj 0 w hen it is coming m or stationar}'^, ± when it is beginning to turn, and + when 
it IS going out and the jomt is actively absorbmg effusion In every case in which no effective 
pemcdhn was found after fort 5 ^-eight hours, the joint w'as always absorbmg effusion actively 
This obsen^ation is particular^ notable in Cases 25, 30, 31, and 34, where two estimations 
w ere made at different stages 
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TABLE I 

Estimations or Penicillin Concentrations in 25 Knee Joints 
48 hours ifter intra-articular injection of 100 000 units 


Case number 

1 

1 

lAssay of 
synovial fluid 

'Control ^ ^Degree of 

bone injury 

^ Clinical absorption 
phase of joint 

7 

10 

14 , 0 

0 

8 

20 

20 j + 

0 

16 

3 

13 

0 

0 

19 

3 5 

12 

+ + + 

0 

20 

2 (60 hrs ) 

14 

+ + 

0 

23 

2 5 1 13 

+ + 

0 

24 

1 

11 

0 

-1. 

25 

4 

0 

13 

14 


0 

+ 

27 

0 

13 

0 

+ 

28 

5 

14 

+ 

0 

29 

6 

14 

+ 

0 

29a 

0 

14 1 0 

+ 

29b 

8 

14 

+ 

± 

30 

8 

0 

14 

14 

+ + 

0 

+ 

30a 

4 

13 

0 

0 

30b 

2 5 

13 

0 

0 

31 

5 

3 

13 

13 

+++ 

0 

± 

31a 

0 

13 

0 

+ 

32 

0 

0 

14 

14 

+ + 

± 

+ 

32a 

6 

14 

0 


33 

4 5 

5 

13 

13 

_L 

0 

0 

34 

5 

0 

12 

12 

+ + 

0 

+ 

35 

5 

3 

13 

13 

0 S 

1 

37 

7 

14 

+ + + ' 0 

38 

2 , 14 ' 0 ± 


^ Assay of synovial fluid and Control — Eigures indicate radius in millimetres 
of zone of inhibition of growdh of micro organisms after incubation 

■ Seventy of bone injury — Indicated in degrees from 0 (slight injury to articular 
cartilage) to + + + (extensive shattering of bone) 

= Clinical absorption phase— No absorption (effusion increasing) 0 Beginning 
absorption of effusion d; Active absorption of effusion -l 
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HAEMATOGENOUS OSTEITIS IN CHILDREN 

Preliminary Report on Treatment with Penicillin 

Wallace M Dennison, Glasgow, Scotland 

From the Service of the Royal Hospital foi Sich Children, Glasgow 


Dunng the first eighteen months m which penicillin was available in the Glasgow Royal 
Hospital for Sick Children, fifty-six cases of osteitis were treated in one surgical unit Of 
these, thirty cases were acute vnth marked toxaemia, in nine cases the bone lesion was the 
outstanding feature and toxaemia was slight, the remaining seventeen cases were admitted 
for the treatment of chronic pyogenic bone mfection The term osteitis is used throughout 
this paper as meaning acute or chronic infection of bone tissue, it includes the conditions 
knoMTi as osteomyehtis and penostitis 


ACUTE OSTEITIS 

The chnical features of osteitis as seen in this hospital before the introduction of penicilhn 
hai^e been descnbed by White (1937) There has been little change in the incidence of the 
disease in Glasgow smce the beginning of the century, and before the introduction of chemo- 
therap) there was httle tendency for the mortality to dimmish Most cases were admitted 
vith toxaemia, and death often occurred from overwhelming blood infection Treatment of 
the local bone focus had httle, if any, effect in arresting progress of the disease Surgical 
treatment included immobihsation, incision of soft tissue abscesses, dnlhng and guttenng, 
diaphysectomy, and even amputation Necropsy in fatal cases confirmed such lesions as 
empyema, lung abscess, purulent pencarditis, and wndespread pyaemic abscesses Of 250 
cases of osteitis admitted to one unit dunng a penod of ten years before the introduction o 
penicilhn, 139 were of this septicaemic type There were thirty deaths — a mortality of 21 
per cent Most cases treated dunng the second half of the penod received sulphathiazole, 
Table I shov s the resulting fall m mortahty which was considerable 


TABLE I 

IIORTALITY IN THE SePTICAEMIC TYPE OF OSTEITIS BEFORE 

the Introduction of Penicillin 


\ears 

A^umber 
of cases 

Deaths 

jNIortality 

1936-40 

1 69 

23 

33 3 per cent 

1941-45 

1 

7 

10 per cent 


Present senes — Of the cases treated mth penicillin, thirty were of the septicaemic 
tjrpe The average age was si\ years and the proportion of boys to girls was three to two 
The site of lesions is given m Table II 

Investigation of cases — Blood was taken for culture as soon as possible after admission 
of the patient, and this vas repeated on the second, third, fifth, seventh, and tenth days 
Marrow culture was not earned out routinely, but m suitable cases it was performed m the 
theatre and repeated on the seventh, fourteenth, and twenty-first days The organism 
obtained from blood culture, marrow puncture, or by aspiration of abscesses, was typed an 
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its sensituTt}^ to penicillin assessed White blood cells were counted and erythrocyte sedi- 
mentation rates measured Penicillin blood levels were assessed after intramuscular dnp 
administration and after injections at three, four, five, and six-hourly intervals Assays were 
also made after single injections of an oil- wav suspension of penicilhn Blood levels were 
estimated by the slide-cell method (Bigger et al 1944) Radiographic examinations were 
performed on the tenth, fourteenth, twenty-first, and twentj^-eighth days and at two, three, 
four, and six months 

Results of investigation — A coagulase-positive staphylococcus aureus was grown from 
the blood in 56 per cent of cases, no positive culture was found after the seventh day of 
treatment The causative organism obtained from soft tissue abscess or marrow cavit}'^ was 
a staphylococcus aureus, sensitive to penicillin in approximately the same degree as the standard 
Oxford staphylococcus No resistant strains were found No organisms were grown from 
the marrow after the fourteenth da}? of treatment in any case m Table II Penicilhn was 
continued for a further seven days after marrow cultures had been reported stenle \^Tiite 
blood counts and er 3 d:hroc 3 de sedimentation rates were found to be of httle value in assessing 
either the degree or the duration of infection 

Using the method of continuous intramuscular administration, with a daily dose of 
100,000 units of penicillin in 100 c c of stenle saline, adequate penicillin blood levels were 
found on all occasions When using intermittent intramuscular injections we failed to 
confirm the therapeutic levels maintained by Buchanan (1946) wuth six-hourly injections 
Irrespective of age and body weight, it was the exception to obtain complete inhibition of 
the standard staphylococcus beyond four hours If the individual dose was less than 30,000 
units, injections were given at three-hourly intervals, doses of 30,000 units and over were 
given at four-hourly intervals Therapeutic blood levels were thus maintained constantly 
With wax and oil suspensions of pemciUin we were unable to maintain therapeutic blood 
levels for the penods suggested by other workers (Hughes 1946) Although a single injection 
of 125,000 units may give an adequate level for more than twelve hours, no inhibition of the 
standard staphylococcus in undiluted serum was found after seven hours in several young 
children who were given this dose However, a more recent preparation of 300,000 units 
per c c (Glaxo) always gave a therapeutic level for at least twelve hours after a single injection 

Treatment — The aim of treatment is to control septicaemia and reduce tension m the 
local bone focus The rehef of tension serves the threefold purpose of easing pain, lessening 
absorption, and preserving blood supply of the bone If the infecting organism is penicillin- 
sensitive, and penicilhn therapy is instituted early, these objects should be achieved without 
surgical intervention (Flore}^ and Florey 1943) Unfortunately, however, the type of case 
under consideration was seldom admitted to hospital until tension in the bone had caused 
irreversible bone change Treatment is considered under three headings immobilisation, 
peniciUm administration, and operative procedure 

Immobiltsahon — After complete local and general examination of the patient, the 
affected part was immobilised The limb must however be a\^ailable for inspection and it 
should not be enclosed in plaster during the first fourteen da 3 fs of treatment In tvo early 
cases an unsuspected soft tissue abscess formed under a plaster cast, and e\acuation of pus 
was unduly delayed (Cases 5 and 14) A fibre abduction splint w as used for osteitis of the 
humerus, skin traction for pehnc and upper femoral lesions, and a posterior plaster-of-Pans 
gutter, or padded Cramer vure sphnt, for aU other lesions of the lower limb Immobilisation 
was continued in order to avoid pathological fracture as the bone became progressn el 3 de- 
calcified Dunng this penod a shng w'as used for the upper limb a walking caliper in upper 
femoral lesions, and a walking plaster for lesions below the level of the middle third of the 
femur Immobilisation was continued until radiographic examination showed sound con- 
solidation — that IS to sa 3 ^ for penods of from two to eight months 
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3 Tibia 4 Sterile — — Immobilisation I M drip 1 100 000 11 14 1 week raised periosteum | Cure at 3 

years (upper) 3 weeks patchy decalcification , months 

12 weeks healed osteitis 
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Pemcilhn admmistrahon — PemciUin administration was started as soon as blood va'; 
mthdra\ra for culture During the first twelve months of the penod under review, penicillm 
was given by continuous intramuscular dnp, 100,000 units in 100 c c of stenle saline each 
twenty-four hours, using the Eudnp No 3 apparatus (McAdam et al 1944) Administration 
was continued for ten to fourteen days A therapeutic blood level was found in each specimen 
of blood assaj^ed (Buchanan 1946) Subsequently, ovung to difficulties with dnp infusions, 
we reverted to intermittent intramuscular injection After the work of Buchanan (1946) «e 
used a dose of 5000 units per lb bodj' weight each twenty-four hours A scheme of dosage, 
shown m Table III, was drawn up for convenience in dispensing and to serve as a guide to 
the resident medical and nursing staffs 


TABLE III 

Scheme of Pemcillin Dosage used as Guide to Resident jMedical Staff 


Age group Dose each 24 hours 


Frequency and Route 


Birth - 
3 months - 
6 months - 
1 yeas - 
5 3mars - 
10 j^ears - 


3 months 
6 months 
12 months 
5 years 
10 3'ears 
12 years 


80 000 units 
80 000 units 
120 000 units 
200 000 units 
300 000 units 
450 000 units 


Three-hourlj’' by mouth 
Three-hourly by intramuscular injection 
Three-hourly by intramuscular injection 
Three-hourly by intramuscular injection 
Four-hourly by intramuscular injection 
Four-hourly by intramuscular injection 


Penicillin is maintained in the -ward refrigerators in strengths of 5000 
1 I 000 and 15 000 units per c cm and of 25 000 and 50,000 units per 
2 c cm in pyrogen-free stenle saline 


Administration of penicillin m the dosage shown was continued for twent 3 ^-one daj's, 
or until the marrov culture u'as reported stenle (whichever was the longer), and the total 
dose vaned from 1 1 to 8 4 mega units according to age ^^'^hen intermittent injections 
appeared to disturb a child dunng the night, peniciUm m a dose of 300,000 units mice 
of wa\-oil suspension was given at six pm At six a m the intermittent injections were 
recommenced 


Stugical piocedure — If pus was ob\uously present in soft tissues when the patient Mas 
admitted, general pemcilhn administration was started m the dosage shown in Table IH 
and the limb was immobilised Pus was evacuated ivithm twelve hours by aspiration or 
incision, such procedures being undertaken not more than one hour after an injection o 
pemcdlm so that a high level was present during the operation After aspiration of pu^' 
50,000 to 100,000 units of peniciUm were injected into the abscess cavity In the first ten 
cases which were incised, the wounds were hghtly packed with vaseline gauze The so 
tissues were “ frosted ” vith pemcilhn-sulphathiazole powder If the bone was drilled, pen> 
cilhn was instilled mto the marrow cavity Subsequently, however, all wounds were suture 
with silkworm gut m order to restore continuity of periosteum, to avoid secondar}^ infection 
vith penicillm-msensitive organisms, and to prevent the formation of penicillinase Suturing 
was sometimes complete, or an indweUmg rubber tube was inserted with terminal perforation 
through which 100,000 units of pemcilhn were slowly mstiUed, the tube then being occlu 
by spigot or hnen thread and carefully wrapped m stenle gauze Each morning aspiraho 
through the mdwelhng tube was attempted and the fluid was sent for culture and 
assaj , 100,000 units were again mstiUed, careful aseptic technique being observed The u^^ 
was usuall}'^ removed on the fourth day, sequestrum formation did not occur in an}'^ o 
sutured cases, and all w ounds healed by first intention 
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Fig I 


Case 11 Female child aged se\en jears acute osteitis loner shaft of femur with 
caMtation and sequestration nhich healed nithin sixteen months but nitli one inch 
of true lengthening of the diseased bone 

If, on admission, there was no etndence of pus formation in the soft tissues tlie limb 
was immobilised and general pemcilhn therap> instituted Until laboraton data were at ail- 
able it was presumed that the infecting organism was pemcillm-sensitu c If, howeter, pain 
tenderness, and signs of toxaemia were not relieved wathm fortt -eight hours, operatne 
treatment W'as undertaken in order to reduce the tension of pus under the penosteum In- 
creasing sw'elhng, tenderness, or ert thema were obtious indications for surgical inten cntion 
Bone dnlhng was performed in six cases — alwats wath dramatic relief from pam It is now 
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considered that such interference should seldom be necessarj'’ and for the past eight months 
no bone drilling has been earned out Three cases with staphylococcal arthntis of the knee 
]omt were treated by aspiration with one local injection of penicillin The results of the 
different methods of treatment are summansed in Table IV 


TABLE IV 

Analysis of Surgical Procedures in Thirty Cases of 
Acute Osteitis of Septicaemic Type 


Treatment 

Number 
of cases 

Healed 

Consolidation 
not yet 
complete 

Sequestrum 

formation 

Immobilisation alone 

9 

8t 


1* 

Aspiration 

3 

2 

— 

1* 

Simple incision 

12 

8 

2 

2* 

Incision and bone drilling 

6 

4 

— 

2* 

* Sequestrectomy performed with primary suture and healing per primam, 
all bones now soundly consolidated 

t One case de\ eloped scarlet fever twenty-fourth day (Case 4) Now healed 


Results — In this senes there have been no deaths, no pathological fractures and no 
ank5losed joints The average duration of sta}'^ in hospital was thirty-two da3'’s Adherent 
scars developed in two cases onl}^ No case showed sinus formation Recovery from septic- 
aemia, although not immediate, was dramatic, and seldom was a patient gravel}’^ ill after the 
fourth da}'^ (Cases 13 and 16) Low grade pjuexia sometimes continued for a further seven 
dajfs, but the general condition caused no anxiety In seven patients who required no opera- 
tion, severe pain was reliex'^ed within forty-eight hours of instituting treatment Of the thirtj 
patients, twentj^-eight are well, and radiographs show no evidence of bone disease Complete 
consohdation of bone required penods var5ang from three to fourteen months, the average 
being five months Case 11 shows one inch increase in the length of the affected limbs (Fig 1), 
and Cases 12 and 26 have genu valgum xvith half an inch increase in length of the affected 
tibia Case 13 was admitted xvith convulsions and acute suppurative otitis media which re- 
quired m}^nngotom5'’ He developed staphylococcal pneumonia and remained m hospital 
for tv eh'e weeks Case 4 developed scarlet fever on the twent}'--fourth day On return from 
a fever hospital twelve weeks later, metastases xvere present m two other bones After multiple 
sequestrectomies, cure appears to be complete, seventeen months after onset Case 11 had 
flaccid paralj'^sis of both legs on admission Apart from xveakness in dorsifiexion of the nght 
foot, recover} was complete when the child moved to the South of England after seven 
months Cases 6, 9, and 17 were admitted vuth arthntis of the knee joint Movements are 
f ull and painless in aU cases, but radiographs in Case 9, when twelve months old, show gross 
deformit} of the lower femoral epiphysis 

Sequestrum formation requinng surgical interference occurred in six cases (6, 11, 12, 
14, 17, and 19) These sequestra have been removed, and after pnmar}^ suture all wounds 
remamed healed The tv o remaining cases are free from pain , they are no longer immobihsed, 
but recalcification is not 3 et complete four to five months from onset The results are de- 
tailed m Table II They are comparable vuth those of McAdam (1945) and Trueta (1946) 

Radiographic appearances — There xvas a striking absence of dense involucrum 
formation so that radiographic changes vere more readil}^ seen than m da3^s before the in 
troduction of pemcilhn During the first few da3S soft tissue oedema may be seen deep to 
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the muscle planes Between the tenth and fourteenth da} s there was e^^dence of raising 
of the periosteum, of a translucent area of decalcification in the metaph 5 'sis, or of both these 
changes simultaneous^ After twent 3 ^-one dajs new subpenosteal bone was visible and 
further patchj'^ areas of decalcification appeared Decalcification was progressive over a penod 
of two to four months, it was often exaggerated b}^ generalised decalcification of the im- 
mobilised limb Since the decalcified shaft was no longer supported b}^ a dense mvolucrum, 
the nsk of pathological fracture made it advisable to prolong the penod of protectne im- 
mobilisation Loss of blood supply and sequestration of bone was usuall}^ e\udent after four 



Tig 2 Tig 3 


Figs 2—4 Case 23 Acute osteitis of the liuinerus On admission there Mas no ndiognphic 
CMdence of a bone lesion except that the films shoMcd soft tissue SMClhng the tenth 

dav {Fig 2) there Mas a translucent area in the upper mctaph^sls Xt the third mccL there 
M as patchy decalcification of the shaft and earlj subperiosteal bone formation Bi the fiftli 
Meek (Fig 3) there Mas clear eMdence of subperiosteal bone formation and of small ca\ ities 
in the shaft and metaphjsis containing sequestra During the third month the bone 
recalcified sequestra under\\ent absorption and the caMtics disappeared Within six 
months (Fig 4) healing Mas almost complete 




Meeks by the appearance of areas of increased densitt Small sequestra, and vhen there 
Mas no secondary infection large sequestra. Mere often absorbed NeM subperiosteal bone 
Mas laid doMTi m onion la3'ers and recalcification of the shaft took place (Luis. 2 f) Aleasur- 
able increase in length of the affected bone appeared onlv in three cases (I ig 1) 
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SUBACUTE OSTEITIS OXilhams ei al 1932) 

In nine cases of osteitis, toxaemia was not severe and the life of the patient was ne\ er 
in danger In seven cases the infecting organism was a staphylococcus aureus and in two 
cases a penicdhn-sensitive streptococcus 

Benign chaiactei of sU eptococcal osteitis in childi en~ln infanc)'-, osteitis is frequently due 
to a streptococcus and the disease differs from staphjdococcal infection m several respects 
Severe toxaemia is unusual and abscess formation and ]omt infection are common — probabl) 
due to the thin and porous infantile cortex and dehcate epiphyseal cartilage Sequestration 
is rare and sequestra are usuallj^ absorbed spontaneous!}^ Bone deformities are quickl} 
rectified by growth and full ]omt function is restored early Even before the introduction 
of antibiotics these cases responded well to minor surgical inten^ention and in only two cases 
m the past eighteen months ivas pemcilhn administration considered necessary 

Treatment of subacute osteitis — Penicillin was given in the dosage showm m Table III 
A patient wuth extensive osteitis of the parietal bone and a discharging sinus was treated 
wuth local and parenteral pemcilhn for seven da^^s The sinus was then excised, the necrotic 
outer table curetted and the wound sutured after " frosting ” with penicillm-sulphathiazole 
powder Healing ivas uneventful , pemciUin was discontinued on the eighth day after removal 
of the stitches ^\lthln one month there was no clinical evidence of a bone defect and radio- 
graphic examination shoived a healed lesion Of two cases of osteitis of a nb mth large soft 
tissue abscesses, one resolved rapidly after aspiration of pus and injection of penicillin, in 
the other, the abscess ivas incised and healed after pnmary suture In each case, parenteral 
penicillin ivas continued for twent 5 ^-one days Three cases (streptococcal infection of the 
humerus, and staphylococcal infections of the tibia and fibula) treated by penicillin for 
twent}-one daj^s, healed wuthout surgical intervention One case of streptococcal osteitis 
of the ihum required open drainage of a large retro-pentoneal abscess, penicillin was instilled 
through an indw eUing tube for four da}'’s and given parenterall}^ for three weeks , healing was 
complete in ten iveeks One case of osteitis of the lesser trochanter was given intramuscular 
injections of penicillin for tiventy-one days and recalcified satisfactority after ten weeks 

CHRONIC OSTEITIS 

The indications for surgical treatment were pain in the bone, pain or swelling in an 
associated joint, and sinus or abscess formation The presence of a cavity or sequestrum is 
not necessanl} an indication for surgical treatment When there was cavitation or sequestrum 
formation after treatment of acute osteitis, the patient was given penicillin in the dosage 
giien in Table III for five daj^s, the canty then laid open, the sinus excised, granulations 
and sequestra removed and the cavity saucensed Bone chips from surrounding health} 
cortex Mere sometimes inserted The tissues ivere " frosted ” wuth pemcilhn-sulphathiazole 
powder, a fine-bore rubber tube inserted into the depths, and the wound closed with silk- 
worm gut After instilling 100,000 units of pemcillm, the limb w^as immobilised in plaster of 
Pans After dady injection of 100,000 units, and also parenteral administration of penicillin, 
the tube w^as removed on the third day, unless organisms w^ere found, m w^hich case the 
treatment was continued for ten days Persistent sinuses w^ere excised under an “ umbrella 
of parenteral pemcilhn and the hmb immobilised in plaster until radiographic examination 
showed complete separation of the sequestrum which w'as then removed Immobilisation 
was contmued long enough to avoid the nsk of fracture Fourteen such cases have been 
treated with excellent functional and cosmetic results, with non-adherent scars and a remark 
ably short comalescence Two chronic bone abscesses (Brodie’s abscess) have been treated 
successful!} b} the same technique Neither case gar e a histor}^ of acute osteitis 
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DISCUSSION 

In this senes, the organism was peniciilin-sensitive in everj case There were no deaths 
and onl 3 ^ in case 9 do we expect an}^ disability Ten cases (three subacute) were treated suc- 
cessfullj^ uTthout surgical intervention The incidence of sequestrum formation requmng 
surgical intervention is high (20 per cent ) and it compares unfavourably mth reports from 
other hospitals (McAdam 1945, Agerholm, Trueta, and Aird 1946 ) Sequestration may 
sometimes be ine\utable, but with earlier diagnosis the frequency^ should diminish In eighteen 
of the thirty^ cases pus was present under the penosteum or in the soft tissues when the patient 
vas admitted to hospital The real duration of illness is often difficult to assess and the 
figures given m Table II indicate only" the duration of pain m the affected part Moreover m 
all cases m which sequestration occurred there was se\ ere infection vuth extensn^e raising 
of the penosteum Nevertheless there were three errors in technique 1) penicillin was some- 
times discontinued too earty, 2) Cases 11 and 14 were encased m plaster dunng the initial 
stage of treatment and tension was probably" not relieved, 3) four incised vounds were left 
unsutured, and packing prevented restoration in continuity" of the penosteum, dunng sub- 
sequent ward dressings pemcillm-msensitive organisms were grown from these v ounds on at 
least one occasion In subsequent cases when the wound was sutured after incision and 
ei acuation of pus, or after dnUing of bone, there was healing by" first intention and no seques- 
tration Wound suture after the relief of tension is the most important single step in preventing 
sequestrum formation (Agerholm and Trueta 1946 ) Dnlling should seldom be necessary , 
but less harm will be done by bone-dnlling follow'ed by" suture than bi incomplete relief of 
tension In tw "0 of three cases incised immediately after aspiration it w'as found that the 
evacuation of pus by" aspiration had been incomplete Mhen pus is found under the peri- 
osteum, or in the soft tissues, it is clear that tension in the marrow" canty has already" been 
relieved and bone dnUmg should be unnecessary Guttenng and saucensation have no place 
in the modern treatment of acute osteitis Arthntis in an associated joint has been satis- 
factonly treated by aspiration w"ith or without local instillation of penicillin 

The dosage and duration of peniciUin administration still presents problems Garrod 
(1944) and Kolmer (1945) consider that inhibition of the standard staphydococcus in un- 
diluted serum constitutes a therapeutic level Bodian (1945) advocated a dose of 1000 units 
per Ib body w'eight per tw"enty"-four hours by" intramuscular injection Buchanan (1946) 
found that such doses w"ere insufficient to maintain a constant therapeutic level in the blood, 
and reported that 2000 units per lb per twenty"-four hours were necessary" Since less sensitiv'e 
organisms than the Oxford staphy"lococcus might be encountered, w e decided to use a daily 
dose of 5000 units per lb body weight Table III shows the dosage at present m use It is 
similar to that recommended by Hudson (1946) and Agerholm and Trueta (1946) 

The most economical method of giv"ing penicillin is by" dnp transfusion into a muscle 
Formerly" this w"as our routine method of administration and Eudnp No 3 appeared to be 
a satisfactory" apparatus Howev"er it was never popular with the nursing staff because 
1) an ill and restless child needs constant supervnsion to ensure that the needle remains in 
place, 2) the needle in the thigh causes discomfort and restriction of mov ement , older children 
stated their preference for intermittent injection , 3 ) the rate of flow is often difficult to control 
and after repeated stenlisation the apparatus requires more frequent attention, 4) despite 
reinsertion of the needle in new positions every" second dav , stenle abscess formation is not 
uncommon Continuous infusion was therefore abandoned m favour of intermittent intra- 
muscular injection Intramedullarv injection (A.ird 1945, ^IcAdam 1945) has not been used 
because of the nsk of introducing penicilhn-insensitiv e organisms, and because m older 
children it is difficult to penetrate the cortex of a long bone with a needle Tlie veins of a 
child are not suitable for continuous intravenous infusion and since adequate blood ievek 
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are maintained by intramuscular injection, it is unwise to run the risk of thrombosis and 
infection from mtravenous administration Od-wax suspensions are used only to give a com- 
plete night’s rest the injection is more painful than that of watery solutions, urticanal re- 
actions occur, and in a small child frequent injections cause palpable and radiographic 
evidence of soft tissue thickening 

In earher stages pemcilhn administration was stopped when septicaemia was con- 
trolled, and m twenty-two cases penicillin was given only for penods of nine to fourteen days 
(Table II) It would now appear, however, as the result of marrow cultures, and the reports 
of And (1945) and McAdam (1945) that fourteen days is the shortest safe period of adminis- 
tration, and m order to be sure of sterihsation of the bone we have continued administration 
for at least twenty-one days This appeared to be adequate m Cases 24 to 30 Two methods 
of treatment have since been adopted In both groups, intermittent injections were given 
for ten da 5 ^s (until septicaemia was controlled) In the first group, the bone infection was then 
attacked b}^ a modification of the intermittent method of treatment of staphylococcal in- 
fections suggested by Bigger (1944) (2), shown in Table V In the other group, pemciUin was 
given m a dose of 100,000 units three times a day from the eleventh to the twenty-first day, 
this being based on experimental work on pemciUin levels m bone cavities after sequestrectomy 
and conforming to the ivork of Florey (1946) on wounds It is too early to report on the 
results of these methods 


TABLE \ 

Scheme of Continuous followed b\ Intermittent Penicillin Therapy 


Dajs 

Dose of Penicillin 

1st to 10th 

nth 

12th and 13th 

14th 

lath and 16th 

17th and 18th 

19th and 20th 

5000 units per lb per 24 hours 

No penicillin 

5000 units per lb per 24 hours 

No penicillin 

5000 units per lb per 24 hours 

No penicillin 

5000 units per lb per 24 hours 


Until a more satisfactor}^ explanation is given, we suggest that removal of the stimulus 
of continuing infection by sterilisation of the bone explains the absence of dense mvolucrum 
formation m cases of osteitis treated mth penicillin As a corollar}^ the appearance m the 
X-ra}’’ film of excess formation of neiv subpenosteal bone may indicate that the bone is still 
infected and that pemcilhn should be continued or the dose increased Urticanal reactions 
occurred m four patients vath chronic osteitis during a second course of peniciUm Another 
patient, recei\ang a second course, developed painful h 5 ’-drarthrosis of the small joints of the 
hand Sulphonamides have not been given to any'’ case since pemciUin became available, but 
M e now intend to asses the i alue of combined pemcillm-sulphathiazole therapy' as suggested 
bv Bigger (1944) 


SUMMARY AND CONCLUSIONS 

1 Acute osteitis as seen in a large children’s hospital is descnbed bnefly' 

2 Treatment of a senes of cases of acute osteitis vath pemcilhn is discussed under the 
headmgs of m\ estigation, pemcilhn administration, surgical procedure, radiographic appear 
axice and results The findings are tabulated 
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> Rt-cont iin t>tigations suggc't tin' n unie limit can be set to the duration of pem- 
cilhn aoniun^tntion \t prc-cnt mutiiu iii rrnu puncture appears to be the onl\ certam 
methoii of control W e sec no reason to Rttr tin do-age set out m Table III Administration 
should be continued until the marrou culture i- -tenle 

4 The methods adopted in subacute anei chronic peogenic bone infections are de- 
scnbed separateK 
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George Lumb ■\nd T M Prossor, London, England 

Fiom the John But fold Cailill Laboi atones 
and the Radiotherapy Depaitinent, Westminstei Hospital London 

This review is based on fifteen cases of plasma cell tumours which have been seen in 
recent 5 ^ears at the ^^'estmmster Hospital In stud 3 nng the vndely different clinical features 
an attempt has been made to demonstrate various manifestations of this disease-process 
The term multiple m 5 ^elomatosis is used m this paper when a number of bones are involved 
Single tumours are descnbed as sohtarj^ plasmocytoma, either of bone marrow or of soft 
tissue according to their ongin An attempt will be made to correlate these newly reported 
cases vnth others alread37 reported in the hterature and in so doing to make a comprehensive 
classification of the disease 


HISTORY 

WiUiam Mclnt 3 ue (1850) reported the first case of this condition under the name of 
molhties ossium A microscopical report was given by Dalr 3 miple, and Bence-Jones showed 
the presence of an unusual protein substance in the unne Rustizky (1873) writing twenty- 
seven 3 '^ears later, has been credited noth the first histological definition and seems to have 
been the first to recognise the disease as a specific affection of the bone marrow Kahler 
(1889) IS cited as the first to descnbe the clinical condition Only the name of Bence-Jones 
remains from the ongmal tno as being responsible for the discover 3 '- of a protein substance 
found m the unne in man 3 ^ cases 

Since that time numerous case reports have appeared in the hterature, and good early 
re\uews were made by Martin (1915), M allgren (1920), and Geschickter and Copeland (1928) 
The disease was usuaU 3 ^ known as multiple m 3 ^elomatosis, and at the time of Geschickter 
and Copeland’s paper only five cases of disease m a solitary bone focus were to be found in 
the hterature I\Iultiplicit37 of tumours was regarded as a cardinal s 3 miptom, and 90 per cent 
were shovn to have involvement of nbs, sternum, clavicle, and lumbar spine 

jMore recenth^ it has been shovm (Cutler et al 1936, WiUis 1941) that the condition often 
anses in a single focus which ma 3 ^ reach considerable size before spreading to other bones 
Jlore cases have also been descnbed where solitary tumours of bone remain without any 
other organ being involved 

A tumour, at first sight somewhat different from those descnbed above, ansmg in the 
soft tissues of the nasophar 3 Ti\ but ivith a histological appearance similar to the bone tumour, 
IS now recognised as belonging to the same disease group Many of these cases hai^e now 
been descnbed, some remaining confined to soft tissues, and a smaller group associated 
with bone marrow tumours Extramedullary soft tissue tumours have also been descnbed 
outside the nasophai^mx, and Hellmg (1943) who reviewed all extramedullary tumours 
reported since 1905 was able to find thirteen examples, the sites being the pleura, medi- 
astinum, spermatic cord, th 3 T-oid, ovar 3 ^ intestines, kidne 3 ^ and skin Gordon and Walker 
(1944) reported a case occumng in the lung, and Ulnch (1939) reported one ansmg in the 
testis 

j\Iicroscopicall3'’ aU these tumours, whether intra-medullar 3 ^ or extraniedullar3 m 
position, are most commonty composed of plasma cells, the ma]ont 3 '^ of which are mature, 
but vuth a certam number of intermingled immature forms The histological details and 
cell t 3 T)es vnU be discussed later but mention of this point is made here m order to introduce 
the final and mos<^ rare ^ anet^ of the disease in which plasma cells appear constantl 3 ^ in the 
penpheral blood, with or without associated bone tumours, but alwa 3 's vuth diffuse bone 
marrov infiltration of cells of the plasma cell t3Te 
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Subfiloups of the disease — It is sctn therefore, that various subgroups of the disease 
■can be ciiumciatcd, and an attempt will be made to present our cases in such a manner as 
to dcmonsliate tlicsc gioujis 

] Boiii Mat) On. lumoms — 

(rt) Multiple at onset 

(5) Solitary at onset, with subsequent multiple spread 
(f) Solitary bone marrow tumours 

2 E\/)ai!itduU(uy ruinoios— 

(u) Conlmed to the nasophar\n\ 

(5) Pnmarj in nasopharj n\ but associated with tymph node involvement 
(c) Piimarv in nasophar\n\ but associated W'lth bone marrow' involvement 
{d) Ver}' rare examples occurnng m other tissues, t e , pleura, testes, skin, etc 
(() Confined to the conjunctua 

(A somewlnt doubtful group probably of granulomatous origin for examples see 
Hclhiig 1943) 

3 Gcnaaliscd Sptcad (from 1 or 2 above) — 

{a) Spread to \ iscera. In er, spleen, etc 
(b) Plasma cell leukaemia 

Case Histones 

Case 1 J B , male, aged 60 years Under care of Dr S P Meadous Admitted to hospital 
December 13 1945 complaining of pain in chest and back betw een shoulder blades three months duration 
Tmo months before admission noticed tearing pain in chest associated with cracking sound as if a rib 
had broken This occurred twice For one week before coming into hospital aware of hard painless 
lump on left side of head During this w eek suffered sei eral serere epistaxes On exammation — Thin and 
pale Signs of congestion of bases of lungs Abdominal mass felt in right epigastrium Hard nodule felt 
o\er left temporal region and another just below left nipple both apparently attached to bone Patient s 
general condition \ erj poor ent steadily downhill and died December 26 1945 Investigations — Radio- 
graphic examination show ed clear o\ al areas in fourth and eighth right ribs and in third sixth seventh 
and eighth left ribs Body of eighth thoracic vertebra collapsed Bence-Jones protein found in the urine 
on several occasions Post-mortem examination Skeleton — One tumour found in calvmnum lying over the 
V ertex half-inch in diameter another seen in left temporal bone they w ere soft and purple on the cut 
surface Similar bony tumours, some more frankly haemorrhagic found in second third fourth fifth 
sixth, and sev enth right ribs Masses all lay near the angles pathological fractures had occurred through 
each deposit The fifth and eighth left ribs showed similar appearances All vertebrae contained small 
haemorrhagic tumours Body of eighth thoracic vertebra collapsed and over its anterior aspect was a 
vihite fleshy tumour Sternum vias fractured through the body and on section contained many similar 
deposits Post-mortem examination Viscera — All organs normal with the exception of Trachea — Reddened 
large laminated blood clot at the carina blocking both mam bronchic lot showed organisation Lungs — 
Both lungs grossly oedematous bronchi contained fluid blood Livei — Weight sixty-eight ounces not 
obviously enlarged but many small w lute deposits both sub capsular and in depths of the organ Spleen 
— Weight seven ounces appeared normal to naked eye with exception of patchy capsular thickening 
Cause of death — Oedema of lungs following large epistaxis Micioscopic appeal ances — Ribs — Tumours 
composed of masses of cells lying in scanty trabeculated stroma and completely replacing normal bone 
architecture the majority closely resembled plasma cells some binucleate and larger forms present Livei 
— The masses seen naked eye were composed of cells similar to those in the bone tumours (Fig 2S) diffuse 
infiltration of plasma cells throughout the sinusoids Spleen — Some congestion groups of plasma cells 
seen lying in the sinuses (Fig 30) 

Case 2 W M , male, aged 52 years Under care of Mr E P Brockman First seen complain- 
ing of pain in back present SIX weeks On examination — General condition poor Radiographic examina- 
tion revealed multiple clear-cut punched-out areas in skull ribs v ertebrae femora and ilii scattered 
diffusely throughout the bones Investigations — Bence-Jones proteinuria positive on numerous occasions 
Patient deteriorated rapidly died eight weeks after onset of sjmiptonis Post-mortem examination— C olviso 
of death — Scattered broncho-pneumonia ^luftiple small soft purple tumours found in bones enumerated 
above (Figs 1-2) No other abnormalities found Micioscopic eiaiiiinatioii of tumours revealed masses 
of plasma cells in scanty but vascular stroma 
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Case 3 C T , male, aged 45 years Under care of Sir Stanford Cade First seen April 1932, 
complaining of intermittent pain and stiffness in the back progressing to severe pain and inability to bend 
forward Symptoms present two years On examination — Firm swelling found in the back ]ust lateral 
to second and third lumbar \ ertebrae No loss of sensation or pow er in low^er limbs Radiographic e\ 
amination showed osteol}d;ic process in second and third lumbar vertebrae but no other bone lesions 
Treatment and subsequent histoiy — Forty-eight radon seeds each 1 millicurie inserted into the tumour bj 
Sir Stanford Cade resulted in complete loss of pain and diminution in size of tumour Symptoms recurred 
September 1932 Radiographs then showed osteolytic lesions of punched-out type in skull fourth fifth, 
sixth se\enth ninth and tenth right ribs sixth and sev'enth left ribs and right ilium (Figs 3-4) 
Investigations — Blood counts normal Repeated examinations for Bence-Jones protein always negative 



Fig 1 Fig 2 


Case 2 Longtiudmal section of Case 2 Longitudinal section of vertebrae showing 

femur and ilium show ing multiple haemorrhagic tumour and collapse of vertebral body 

haemorrhagic deposits w ith transgression of intervertebral disc 

Biopsy of tenth rib Xo\ ember 2 1932 showed tumour composed entirely of cells morphologically similar 
to plasma cells both mature and immature (Fig 19) General health at this time reasonably good Patient 
discharged Remained well for some weeks when he began steady downhill course and died February 
1933 three j ears after onset of symptoms No autopsy performed 

Case 4 J P , female, aged 55 years Under care of Mr E P Brockman Admitted February 19 
1947 complaining of pain in right arm Ga\e historj' of haMng fallen on outstretched hand six mont s 
preMOUslv Radiographs showed fracture of upper end of humerus passing through what was considere 
to be an osteoclastoma (Figs 7-9) On examination — No abnormal signs other than wasting of muse ^ 
round right shoulder girdle and a pulsating hard swelling fixed to bone over anterior aspect of upper en 
of humerus with a distended \ein running o\er it All shoulder joint movements restricted 
the end of Februam patient complained of pain in the low back Followed a downhill course an 
March 15 1947 with left sided broncho-pneumoma and empyema Investigations ^IVassermann a 

Kahn tests negatn e Blood counts normal Repeated tests for Bence-Jones proteinuria negatn e a 
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gnplis nt the end of 1 ebru irj’ sliowcd eh inge in the tumour of the humerus towards an osteolytic appear- 
ance of malignant tj ]ic In the spine eollapse of boda of third lumbar aertebra noted No other bone 
tumours found PoiZ-iiioi/fui cxaiinitahoii — It ft sidtd empyema confirmed and found to be extensive 
penetrating the interlobai seiitum underhing brontho pneumonia \t the base of the brain was a collec- 
tion of green ]ius, similai in a]i]iearance to that in the chest spread had eaidently occurred from the 
chest through site of twelth thoracie \ertcbri whieh waseollapsed and replaced by soft red tumour thus 
laving o]ien the spinal canal 1 he third lumbai airtebia was also collapsed Small red nodules seen m the 
majorita of the aertebrae No other tumouis found except that in the humerus upper half of bone 
replaced bj jnnk grea mass shoaaing areas of humorrhage aaith pathological fracture at loaaer end of 
lesion Cut surface of sternum shoaacd m irroaa increase of purple appearance but no actual tumours 
Mino’^copic cxaminatwu — lumours shoaacd 
aggregations of cells, the majontj aaith eccentric 
nuclei of tj]ncal plasma cell appearanee 
bmuclcatc and large forms common 

Case 5 P B , mile, iged 41 years 
Under care of Sir Stanford Cade tomplaincd of 
intermittent pain in right shoulder for three 
months becoming so sea ere that he could not 
hfthisarm Sleep impossible Ou examination — 

February 194b large firm slightia tender 
saaelhng under right deltoid muscle extending 
anteriorlj across shoulder joint halfaaaa along 
the claaicleand posteriorla across lateral border 
of the scapula 1 umour fixed to bone Biops> 
performed and diagnosis of i)lasmoc>toma made 
(Fig 22) Invc<;ligalton <: — Numerous tests for 

Bence Jones protein and albumen in the urine 
negatiae Wassermann negative Radiographs 
March 1946 shoaacd multiple small round areas 
of decalcification in upper end of right humerus 
and acromion process (Fig 5) Multiple small 
areas of cortical destruction also extended doaa n 
inner side of humerus Considerable soft tissue 
swelling of aahole shoulder region Skull and 
other bones shoaaed no other abnormality 
Further radiographs May 27 194b shoaaed 

changes similar to those in the humerus in right 
ischium right inferior pubic ramus neck and 
greater trochanter left femur One aaeek later j c e 

considerable thinning of anterior and posterior chnoid processes of the skull noticed J 

General condition on admission aery poor Gaae history of loss of weight up to t>me of d 
Followed a downhill course while in hospital Died June 22 1946 A few days before deat 
tumour noticed in skull just aboa'C right orbit No autopsy performe 

Under care of Sir Stanford Cade First complained of 
aer Diaaes .... Radiograph of spine at that time shoaaed collapse of fifth 
and sixth thoracic vertebrae Treatment for tuberculosis of spine by faster 
m bed (on one occasion for twenty months December 1946 laminectomy per- 

oTJumonr material from region of fou.h fifth and sixth 

® 1 T)!i+.pnts condition not good enough to permit Done 

thoracic aertebrae which were grossly eroded Patien , pH natient w as able to 

Rafting plaster jacket applied therapy Januara 

moae her legs, sensation returned Admitted the b.nucleate aarieties (Fig 21) 

8 1947 Microscopy of tumour ^owe ypi P 6 3 mg per 100 c c Plasma urea 21 mg 

/mics/igu/ioiis-January 23 1947 --Plasma morgan.c pho^phato^ ^ ^ 

per 100 cc Serum alkaline phosphatase 6 units _S globulin 2 1 g per 100 c c total 7 1 

and flocculation tests negative Serum albumen ^ S negatia e Proteose present precipitated ba 

gperlOOcc Repeated tests for Bence- J one P Radiogiaphic examination — Radio 

sahcyl sulphuric acid not by heat j 945 g^^owed no skeletal lesion other than collapse 

graphs on six occasions between 1942 and the^d o \ demarcated osteoljT.c lesion was seen 

of the thoracic aertebrae (Fig 10) On January 2 194b a ciearij ue 
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Case 


Fig 3 

3 Vertebral column showing destruction 
and collapse of second lumbar vertebra 


Case 6 V B , female, aged 30 years 
pain in the back betaaeen shoulder blades 1942 
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in the neck of the left twelfth rib On February 21 1947 the following lesions were found in radiographs 
taken in estminster Hospital multiple clear-cut punched-out areas of complete translucency in cah anum 
of skull (Fig 6) in fourth fifth se\enth eighth, and ninth left ribs both pubic rami, upper end of right 
femur and both ihi Subsequent Instoiy — Patient is alive at present time and although she lies in a plaster 
case her general condition remains satisfactory 

The importance of this case lies in the fact that it demonstrates the long time interval, 
m this instance four years, which may elapse between onset of the pnmary tumour and 

involvement of the bone marrow of man\ 
bones, mth a radiographic appearance 
which IS identical ultimately with that of 
typical multiple mjrelomatosis It should 
also be observed that Bence-Jones protein- 
uria was first noticed thirteen months 
after the second bone lesion and approxi 
mately at the same time as the develop 
ment of multiple tumours This sequence 
of events shows that the diagnosis of a 
solitary bone tumour is justifiable only 
after a long follow-up penod Willis 
(1941) stated that any bone marron 
plasmocytoma remaining solitary for more 
than one year could be accepted as a true 
solitary tumour, but this case shows that 
it is not possible to give any specific time 
interval, and that all sohtary tumours 
should be followed up for many years 
xvith the possibility of spread to other 
bones always m mind 

Case 7 J K , male, aged 48 years 
Under care of Sir Stanford Cade Complained 
of sharp intermittent pain at back of left thigh 
When seen July ]9a6 ten months after onset of 
symptoms pain so se\ere and persistent that he was unable to bear weight On examination — Smooth 
round hard swelling with ill-defined edges Msible just below left greater trochanter fixed to femur but 
not to skin Hip mo^ ements fuU Biopsy performed Diagnosis of plasmocytoma made (Fig 13) 
Iniestii^ations — Serum alkaline phosphatase December 23 1946 December 30 1946 and July 8 1947 
S units Serum acid phosphatase December 23 1946 — 4 9 units (all alcohol-stable) Plasma inorganic 

phosphates December 23 1946 — 4 4 mg per 100 c c and July 8 1947 — 3 4 mg per 100 c c Serum calcium 
December 23 1946 — 10 3 mg per 100 c c and July 8 1947 — 10 2 mg per 100 c c On December 30 
1946 serum proteins were raised albumen 4 8 g per 100 c c globulin 3 9 g per 100 c c total 8 7 g p^f 
100 c c Thjonol and colloidal flocculation tests positi\e 3 plus and 5 plus respectively On July 8 1947 
after treatment all these ^alues had returned to normal Serum proteins — albumen 4 g per 100 cc 
globulin 1 9 g per 100 cc total 59 g per 100 cc Flocculation tests negati\e Numerous tests for 
Bence-Jones proteinuria and albuminuria consistently negati\e Radiographs of all bones in the bodi 

December 22 1946 and January 6 1947 showed no abnormalities except m upper end of left femur where 

osteobdic changes in neck and trochanter extended slightly down the shaft (Figs 17-18) Repeat radio 
oraphic examinations January 16 1947 and January 24 1947 showed little or no change Treatment 
and subsequent histor\ — ^Treatment undertaken with high roltage X-rays only using two ports of entn 
w ith skin dose 2000r to one and 2S00r to the other Tumour dose 3000r General condition of patien 
while m hospital and during follow-up to present time has remained excellent Now has no pain what 
soe\ er in leg 

Case 8 H N , male, aged 72 years Under care of Mr E Stanley Lee History of slowfi 
creasinv pain in hips and legs and of solitary' sacral tumour General health good for one year from onse^ 
of symptoms at which time uraemia der eloped Death three weeks later Investigations Bence 
proteinuria present each time a test w as made during last tw o months of life but serum globu m 
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nc\ci nisLcl issLinunn icnclion ncgilm J’inl iiioiUni examination — Diagnosis of solitary tumour 
of the sacrum confirmed bj c ireful post mortem i \ inim itioii of entire skeleton and negative radiographic 
findings in all bones of the boda e\chiding saeium thm weeks before death Tumour of the sacrum large 
(8\S\b cm) flesha, repl icing entire bone and umUrgoing central necrosis (Tigs 15-16) Local m- 
aasion of jioslcrior surface of rcetiini had oeeiiiitd Muio;,col)ic examination — Tumour composed almost 
entireh of t\^llcal plasma cells with some large i and binueleatc forms lying in loose trabeculated matrix 
(ligb 11-12) Cause of de ith — inaemia following renal tubular block the association of which with 
maelomatosis Mill be discussed latei (1 igs 25-26) 


The presence of Bence-Jones proteinuria 
with a sohtaij^ tumour is most unusual and 
no other reference to it can be found m the 
literature 11ns case has been published m 
detail b 5 one of us (Lumb, G , 1047) 

Case 9 E B , female, aged 66 years 
Admitted to hospital March 1946 under Mr T Stanlc^ 

Lee complaining of choking feeling in the throat for 
one a ear and difiicultj in swallowing for three months 
On examination — Large red nodular growth ulcerated 
at one point affecting right a allecula and extending 
across posterior third of tongue to left a allecula and 
laterally into pharjmgeal aaall on right side No 
enlarged ceraical glands Investigations — Massermann 
and Kahn tests negatiae Blood count normal Urine 
examination no abnormality Biopsy April S 1946 
tumour composed entirelj' of tj-pical plasma cells At 
the point of ulceration there a\as infiltration aaith 
inflammatorj cells including polymorphs Ticatment 
bf' high aoltage X-rays and teleradium total dosage 
3100r to the tumour In May 1946 mass had com- t 
pletely disappeared Up to present time patient has ^ 
been in normal health , no recurrence 



Fig 5 


^ , Case 5 Radiograph of right humerus show ing 

Case 10 S F , male, aged 34 years Under multiple punched-out areas 

care of Sir Stanford Cade January 1945 first com- 
plained of cough and dyspnoea, not relieved b)’’ treatment Investigations — March 1945 biopsy per- 

formed of small subglottic tumour 1 cm in diameter situated below posterior part of right \ ocal cord 

Microscopic diagnosis of plasmo- 



Fig 6 

Case 6 Radiograph of skull showing multiple punched-out areas 


cytoma made AVassermann and 
Kahn tests blood counts and 
urine tests all normal After treat- 
ment by teleradium with tumour 
dose of 5000r mass disappeared 
and he remained w ell w ith no re 
currence of symptoms until last 
seen February 1947 Then went 
to live in Edinburgh AVe have 
received following report from 
Edinburgh Rojal Infirmary^ On 
examination of the larynx June 18 
1947 when the patient reported 
complaining of increasing breath- 
lessness for six v\eeks a swelling 
w as seen in the subglottic region 
protruding into the lumen from 
the anterior wall Djspnoea in- 
creased and tracheotomj was 
performed later the same da\ A 
piece of tumour v\as removed for 
biopsv and the histologist re- 
ported a plasmoc 3 ’toma A further 
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course of irradiation is contemplated Urine is still negative for Bence-Jones protein \ Radiographs of the 
entire skeleton sliou no bony tumours and there are no enlarged cervical glands The patient’s general 
health remains good ” 



Fig 8 Fig 9 

Case 4 Fig 7 is radiograph of right humerus shovung a lesion resembling 
an osteoclastoma and including a pathological fracture Fig 8 radiograph 
of same bone one month later shows osteoliTic change in the lesion Fig 9 
four months after the original radiograph show s complete osteolj sis 
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CISC 11 SoldlcT, i}iccI20jcus Uiuluiu. o bii SI mlord Cidc ind Dr F M Allchin Historjr, 
stxcn iis dm itioii, husluiuss ^nd diflicidl\ m bu dlunu; not sc\cre enough to warrant treatment until 
Jnninrj 10-14 whin tliMoloim was peifornud in (In \rmy and a mass remoaed from right local cord 
Micioscoiiic e\ iimmtnm of tins lissin showed sub t ji tlnb il locumulation of plasma cells but the general 
appearances wcic considtnd to be those of a chionie mil xminatorv process Repeated Wasserinann tests 
negatue No cMilcnce of tiibciciilosis oi kpios\ Grim mil Zichl Neelsen staining of sections recealed 
no organisms Possibilita of lichen planus t\iUidid In succeeding years no definite diagnosis made 
rurthcr small masses appeared so that llarch Id 1047 when seen for first time in Westminster Hospital 
he showed following ksions On I — Multiple cracks and fissures with induration and 

underlMiig fiim areas Palnti — Lxteiuling round labial aspect of teeth a red raised area firm and not 
tender 1 rom the bird palate extending on to the soft palate two laised firm non-tender red patches 
Laiyin — lipiglottis and iredcnoids thickened and the surface heaped up producing an appearance similar 
to that m the palate In right subglottic region further similar plaque of red rough heaped-up epithelium 
the lumen of glottis stenosed hneslt'^alioiis 
— Further biopsies from tongue and palate 
showed aggregations of plasma cells king 
under cpidcnuis V number of bimiclcate 
forms seen Chimps of cells infiltrated deeph 
but no in\ asion of epidermis and no ulceration 
(Fig 20) Sections stained Gram and Zielil 
Neelsen showed no micro organisms, and in 
Mew of remarkable uniformiW of cell teqie 
unusual in inflammatory changes it was 
considered that neoplastic origin was more 
probable Teleradium therapj in conjunction 
with high \oltagc X-raas instituted with 
tumour dosage of 5500r June 2a 1947, all 
lesions had disappeared leaaing only some 
oedema of arjdenoids Urine tests for Bence- 
Jones protein repeatedly negatue Serum 
proteins 7 5 g per 100 c c Blood chemistry 
in other respects normal 

Case 12 PE, female, aged 24 
years Under care of Sir Stanford Cade 
First complained March 1941 of swelling in 
left cheek and left side of face with difficulty 
in breathing through left nostril InvesUgations 
— October 1941 Caldwell-Luc operation per- 
formed with extensive removal of soft gjrowdh 
in left lateral nasal wall Routine examina- 
tion showed positive AVassermann and Kahn 
reaction Congenital syphilis diagnosed and 
anti-syphilitic treatment instituted Micro- 
scopy of the tumour showed it to be com- 
posed entirely of plasma cells and despite associated s}q)hihs, the diagnosis of plasmocytoma was 
thought likely Tieatment and subsequent /nstoiy— Teleradium therapy instituted Radiographs showed 
no bone tumours in skeleton Remained well and in October 1945 w as delu ered of normal child AVasser- 
mann test at this time negative and has remained so since Continued well until July 1946 when again 
developed epistaxis from left nostril w ith recurrence of soft tumour in left lateral nasal w all and antrum 
Readmitted to hospital September 1946 and further course of irradiation guen October 23 1946 opera- 
tion performed for removal of antro-nasal wall and ethmoid tissue including the tumour mass Micro- 
scopic examination showed tumour to be a plasmocytoma (Fig 24) Repeated tests for Bence-Jones 
proteinuria negative Has remained well until present time 

Case 13 G P , male, aged 44 years Under care of Sir Stanford Cade and Dr F M Allchin First 
complained of sinusitis January 1944 at which time a nasal polyp was remoied with complete relief until 
June 1945 On examination— -Right side oi nose obstructed with associated discharge and epistaxis 
-fmiMhgflhoiis— September 1945 Caldwell-Luc operation performed and numerous polypi remoied Two 
months later epistaxis recurred January 12 1946 examination rerealed friable bleeding mass arising 
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Fig 10 

Case 6 Radiograph of spine show ing complete osteolysis 
of thoracic vertebrae 
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from mid-meatal region causing depression of inferior turbinate bone January 28 1946, biopsy showed 
a tumour composed entirely of plasma cells (Fig 23) Repeated urine tests failed to demonstrate 
Bence-Jones protein After teleradium treatment with tumour dosage of 5450r, the tumour disappeared 
and patient was well until enlargement of upper deep cenncal glands on right side occurred This 
sweUing disappeared completely after further teleradium treatment, and patient remained uell 
until Xo^ ember 1946 when he complained of left sciatic pain Radiographs of lumbar spine and 

pelvis February 17, 1947 showed no 
bone lesions Patient went to South 
Africa INIarch 1947 Rectal e\am 
ination at this time showed no 
e\idence of enlargement of prostate 
nor w as there any chnical e\ idence 
of prostatic disease Patient admitted 
Groot Schuur Hospital in Capetown 
April 9, 1947, and they report general 
condition at this time poor detenor 
ated rapidly, complete paralysis with 
all signs of cauda equina lesion sensor) 
loss to level of groins including saddle 
area, complete incontinence Left 
se\enth and right eighth ribs showed 
swellings anteriorly with radiographic 
evidence of loss of bone structure and 
expansion Patient died May 4 1947 
Post-moitem examtnation refused but 
one invohed rib removed and showed 
Fig 11 microscopical evidence of plasma cell 

Case 8 Photomicrograph show mg general trabeculated appear- tumour Other investigations show ed 
ance of tumour Magnification x60 haemoglobin 13 g per 100 cc, red 

- blood corpuscles 3 490,000 per cu mm , 




Fig 12 

Case 8 High power vnew of same tumour as Fig 11 
Magnification x240 


white blood corpuscles 17,600 per 
cu mm neutrophils 78 per cent , 
lymphocytes 16 per cent , monocytes 
2 per cent eosinophils 4 per cent No 
plasma cells seen Sternal marrow 
showed no abnormalities Lumbar 
puncture showed complete block 
protein 140 mgm per 100 c c , globulin 
increased one Ijrmphocyte per 100 c c 
Blood chemistry normal Wassermann 
reaction negative Bence-Jones protein 
present in urine 

Case 14 AG, male, aged 77 
years Under care of Dr S P Meadows 
First seen November 1945, with six 
months histor)' of shortness of breath 
and aching pain in chest Also had 
productive cough and indefinite ab 
dominal pain Had lost two stones in 
weight during preceding two jears 
On exanituaiion — Emphj sematous with 
basal chronic bronchitis and slight 


oedema both ankles InvesUgaltoiis 

November 7, 1945 peripheral blood showed haemoglobin 25 per cent red blood corpuscles 1 600 000 
per cu mm, colour index 0 8 white blood corpuscles 5400 per cu mm neutrophils 13 per cent 
Ivmiphocvtes 52 per cent monoevdes 4 per cent Remaining 31 per cent of cells after peroxidase 
staimng and demonstration of motilitv with supravntal dves labelled monoblasts December 
1945 blood count much the same — haemoglobin 36 per cent white blood corpuscles 12 100 per cu mm 
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ncutiopliiK 17 pci coni, iMiiplioc) tcs 22 lui nut in. nocytcs 9 percent monoblasts 52 percent 
count of 500 bone minow cells showed p. i nut nonml looking plasma cells (Fig 14) 
Distiibnlion of other cell t\pes nonml lame t. t.d repeatedly showed each time presence of 
Bence Jones protein and albumen Blood piotem \.>\<mbci 12 1945 — albumen 3 61 g per 100 c c , 
globulin KS2 g per 100 c c , total 7 43 g pei lot) ee and blood urea 42 mg per 100 cc Radio- 
graphic CMinination of the entire skeleton Ko\e mb. i 12 1945 Noe ember 30 1945 and December 7, 
1945 showed no bone tumours bile 


m hospital jiaticnt s general condition 
became weaker and aftci gradual de 
chile signs of right subdural hacmoir 
hage appeared Dccembei 10, 1945 

Died December 12 1945 Pal iiioi h m 
cxammaltoii — Large subdural haem i- 
tonia l)ing o\er right paneto occi]iital 
region causing depression of iinder- 
hing brain which was otherwise normal 
Heart showed left \entricular In per- 
trophv but was otherwise normal 
Lner weighed sixty eight ounces 
adherent to anterior abdominal wall 
o\er right lobe bv old adhesions in- 
eohing area two inches square Silicon 
enlarged and congested See cral hmph 
nodes of coeliac and para-aortic group 
enlarged Sternum ribs, aertcbrac, and 
shaft of right femur showed Imicr- 
trophic purple marrow with o\al cyst 
three quarters by half-inch containing 
soft purple marrow substance in neck 
of right femur Mtaoscopic cAaiiiiiiation 
— Bona mm 1 00 ) — Sections from carious 
areas showed plasma cells of typical 
appearance in clumps among other 
marrow cells Livet — Areas of fatty 
degeneration Principle change was 
congestion of sinusoids all of which 
were wide open thus spreading liver 
cells apart In the sinusoids apart from 
erythrocytes, were numerous typical 
plasma cells Kupfler cells not generally 
enlarged but there were deposits of 
haemosidenn in some (Fig 29) Spleen 
— Congested Occasional plasma cells 
seen in the sinusoids but no true in- 
vasion demonstrated Lymph node 
from para-aortic group — normal archi- 
tecture but sinuses widely distended 
and contained numerous plasma cells 
(F'g 31) 



Fig 13 

Case 7 Photomicrograph showing topical plasma cell appear- 
ance Magnification x 160 



f 


Fig 14 


This case IS most interesting 
in that despite the large number 
of plasma cells in the bone mar- 


Case 14 Photomicrograph showung high power Mew of sternal 
marrow smear Magnification x800 


row and their presence in viscera such as the liver, spleen, and Ijrniph nodes, the 
3-bnormal cells in the peripheral blood appeared to be monoblasts This phenomenon 
IS tvell recognised m other types of leukaemia where differing cell varieties appear in 
the marrow and the peripheral blood The case maj'' be described as an example of 
aleukaemic plasma cell leukaemia 
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Fig 15 

Case 8 Specimen of sacral tumour removed at autopsy shov ing complete 
destruction of sacrum and spread of tumour over anterior surface of 

right ilium 



Fig 16 

Case 8 Radiograph of pehas shoiMng osteolytic tumour destroying the sacrum 
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C ISO 15 S M , m lie, 57 ^c irs 1 iiM lOputtcd under c-ire of Dr W E Llo)^d December 5, 
1941 , wdli out month hislon of diyzimss IkhIjiiius (ougli -ind pain left loin On examination — Signs 
of broiulntis both bases I^uii uul s]ikcn iidpibh at two fingers breadth beloiv costal margin No 
hmph node ])il]ublc Mass felt on left sieh m uguui of left hidnej' Investigations — Urine contained 
albumen and Deuce Jones ]irotcin Jainnn 28 l‘>42 ind ga\ c positu e results m numerous subsequent tests 
Serum proteins J uiuarj 10 1942 albumen a 1 g per 100 cc globulin 1 1 g per 100 cc total 62 g 



I 


Fig 17 

Case 7 Radiographs of left femur showing solitary 
Fig 17 antero posterior projection 




l 
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Fig 18 


osteolytic lesion at upper end of the bone 
Fig 18 lateral projection 


per 100 cc Sternal marrow puncture January 27 1942 32 6 per 

500 cells Despite this great increase in number of plasma cells e on y o er a haemoslobin 62 

reduction in erogenic tissue Peripheral blood examination Janua^ 13 l®42-haemoglobin ^ 

per cent , red blood corpuscles 3 000,000 per cu mm colour index 10 white b ^ P 

cumm neutrophils 46 per cent lymphocj-tes 35 per cent monocjdes 11 f ^ 150 JoG 

cent Blood examination January 26 1942 -haemoglobin 63 per cent , b ^d c^^^ ^ ^ 
per cu mm , colour index 1 0 white blood corpuscles 9200 per cu mm P" ^ LLcic 

cytes 49 per cent monocytes 5 per cent plasma cells 10 per cent hIoT urea 36 mK per 

.eitebrae^howed no bone tumours Renal “ J 

shorJi; airaXat\ofe''unTrt"unr^^^^^ no autopsy performed Despite 

, ^ in 1 lew of the sternal marrow findings and it proi laes 

aminationthe diagnosis ^ cells occurring m considerable numbers in the 

a. good example of the rare condition of t 3 ^ical plasma a 

peripheral blood (Fig 27) which may well be termed plasma ceU leukaemia 

A resume of various points from the case histones is show n m Table I 
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TABLE I 


1 

Case Sex 
Xo 

Age 

in 

yrs 

Bones 

involved 

Soft Tissues 
invoh ed 

Radiographs 

Bence-Jones 

Proteinuria 

1 

AI 

60 

Ribs sternum 
\ ertebrae 

Infiltration 
b 3 ’^ plasma 
cells of sinu- 
soids of luer 

Punched - out 
areas m ribs 
and collapse of 
\ ertebrae 

Repeatedly 
positu e 




and spleen 



2 III 

52 

Skull ribs ver- 
tebrae femora 
ilii 

None 

Punched - out 
areas in 

affected bones 

Repeated^’’ 
positu e 

3 

AI 

45 

Skull ribs a er- 
tebrae right 
ilium 

None 

Osteol 3 ^tic 
lesions in 
second and 

third lumbar 

Repeatedl 3 ’' 
negatu e 


Serum Protein 
Albumen I Globulin 


Sunnal 


— 3 J months 


— 21 months 


4 F 55 Humerus and 
\ ertebrae 


j \ ertebrae 


' 1 u m o u r in 
I humerus first 
I resembling an 
I osteoclastoma 
I later becoming 
ostcol 3 ’tic 



Repeatedlj' 
negatu c 


8 months 


Humerus I 

ischium skull 

1 

None 

1 Multiple 

I punched - out 
areas in affected 
j bones 

Repeated I 3 
negatu e 


Skull ribs aer * 
tebrae pela ic 
bones femora 

^one 

Punched - out 
areas in 
affected bones 

Unusual 

proteose 

present 

5 0 g per 
100 c c 

Femur onl 3 ' 

None 

Osteolytic 
lesion at upper 
end of the left 
femur 

Repeatedl 3 ' 
negatu e 

4 8 g per 
100 c c in 
Dec 1946, 
4 0 g in 
Jiilv 1947 

Sacrum onl 3 ’’ 

Ividne 3 

(tubular 

Large osteo- 
13^:10 lesion of 1 

Repeatedl 3 ' 
negatu e 

5 1 g per 
100 c c 


100 c c 


3 9 g per 


10 months 


Alive now 
after 5 
years 


Alive now 
after 24 
months 


9 F 66 None 


10 M 34 


11 M 20 


13 M 


14 M 


15 1*1 


Ribs and 
vertebrae 


Diffuse infil- 
tration of bone 
marroii 


blockage) 

Pliar\m\ 


Larynx 


Tongue pal- 
ate larynx 


Lateral 
nasal all 


Lateral 
nasal all 


Liver, spleen 
and para - 
aortic lymph 
nodes 


sacrum 

No bone 
tumours 


No bone 
tumours 


No bone 
tumours 


No bone 
tumours 


Osteoljdic 
lesions in ribs 


No bone 
tumours 


Negatu e — 


Negatu e — 


Negative — 


Negative — 


Became 
positii e 
after 3 years 

Repeatedly 

positive 


1 8 g per 2 0 per g 
100 cc 100 cc 


3 61 g per 3 82 g per 
100 cc 100 cc 


2 5 g per 13 months 
100 c c 


Alue non 
after 20 
months 

Alive now 
after 24 
3'ears 

Alive now 
after 24 
3rears 

Alive now 
after 0 
3 ears 

3i years 


57 Infiltration of Unknown Notumoursseen Repeatedly 5 1 g per ® | 

sternal in arrow lumbar and positi\e 100 cc ^ i 

thoracic spine 

-Plasma cells vere found in the peripheral blood of Case lo „n=,tivp reaction for a V^noi 

-Wassermann reaction vas negative in all cases except Case 12 ''I’jch p normal with th 

-Sternal marrow smears were examined in Cases 4 5 6 7 8 13 and "^^nelv 

exception of 13 and 14 which showed 30 per cent 32 6 per cent of plasma cells re p 1 


7 months 


4 months 


Note 1 - 
Note 2 ■ 
Note 3 



I’l \SM \ . I 1 


I Ji'IOURS 


137 


CLINK AL M \IURES 

Bone tunioiiis luctdcucc l\Iullipli iimloma is the most rare malignant tumour of 
bone Ihc incidence is slated to bo 0 01 pci tint of all malignant disease (Geschickter and 
Copeland lOlG) and it constitutes onlv 3 pei (ciil ot all bone tumours (Cade et al 1947) 
Solitar\ plasmocxtoma of bone is c\en more i lu, and m a search of the literature onty 
se\cntccn pro\cd cases have been found (1 umh 1947) In this senes, of the seven cases of 
multiple mjeloma luc verc males and two were females This is in agreement with other 
recorded senes which show a prepondeiaiuc of miles over females in the region of tw^o to 
one It IS a disease of adult life, occuinng usualh between the ages of fort} and sixt}^ but it 
can appear 111 }Oung adults (Case 6) Kauhnin (1945) also reported a case of solitar} 
tumour of the skull in a boy aged fourteen \ears 

Site of multiple tumoiiis — In multiple tumours the flat bones are chiefly affected, 
especially the bones of the thoracic cage — ribs \erttbrae, sternum, and after that in order 
of frequency the skull, femora, pehis and clnicle Occasionally any bone may be 



Diagram 1 

Site and frequency of multiple 
tumours 



tumours 


involved (Diagram 1) Any part of the spinal column may be the site of the disease In 
this senes there was one case rvith disease in the lumbar vertebrae and one in the dorsal 
vertebrae The body and the processes of the vertebrae may be involved At first the 
tumours are usually small, but occasionally they grow to the size of a pigeon s egg and 
sometimes become much larger (Case 4) 

Bone tumours onginate in the cells of the bone marrow', but it is important to realise 
that any site in the bone may be attacked Round or oval clear-cut masses of grey or purple 
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tumour tissue appear Multiplicity of lesions is charactenstic of the condition In the 
skull and nbs the tumours may be palpated or even seen Larger tumours of course are plainly 
visible, more especially^ after they^ have transgressed the bone and mvolved soft tissues 
(Cases 4, 5, and 8) Indeed, in this condition so much bone may be replaced by tumour 
that pathological fracture occurs, and when tumours involve the vertebral column, pressure 
on the spinal cord may give rise to compression paraplegia (Case 6) 

Site of solitary tumours — Sohtary tumours tend to be larger than any individual mass 
of the multiple disease IMoreover the order of frequency of bones affected is different 
(Diagram 2) Thus of eighteen proved cases m the literature, siv were m the femur, five of 
which were in the upper third (Zdansky 1927, Martin et al 1928, Rogers 1929-30, Harding 
and Kimball 1932, Rutishauser 1933, and Case 7 m the present senes), four were in the 
vertebral column (Walthard 1924, Cutler et al 1936, WiUis 1941, Lumb 1947) , four m the 
bones of the pehus other than the sacrum (Cutler ct al two cases 1936, Leedham-Green et al 
1938-39, Gootnick 1945), two were m the humerus (Shaw 1923, Stewart and Taylor 1932), 
and one each m the tibia (Chesterman 1935-36) and the skuU (Kaufman 1945) 

Differentiation of solitary tuinouis fioin geneialised disease — In assessing cases which can 
truly’' be termed solitary^ plasmocytoma of bone, we agree wth the cntena for diagnosis laid 
dovm by Wilhs (1941) Thus the possibihty^ that the tumour is merely an imtial sign of 
generahsed disease must be excluded This may’ call for observation over several years 
(Case 6) We believe that all sohtary tumours should be held suspect and that careful follow- 
up should be continued indefinitely’ Other important features in diagnosis are histologica 
examination of the tumour, repeated radiographic examination of all bones in the body 
and repeated tests for Bence-Jones proteinuna If all these factors are insisted upon, a ven 
large number of cases reported in the literature as solitary tumours must be excluded I 
is in this way that we have arrived at our total of eighteen proved cases 

Symptoms and signs of bone tumours — The local sy’mptoms and siguo of tumours, 
whether single or multiple, are identical and can be discussed together General symptom'. 


are found only when the tumours are multiple An exception is to be noted hoivever ir 
Case 8 which is most unusual, and so far as we can discover the only’ example of its typ£ 
so far described (Lumb 1947) Pain is wthout doubt the most frequent sy’mptom In the 
majority of cases pain is also the earhest manifestation In our cases of bone disease it 
occurred wthout exception and in aU it was the first symptom It may, however, occur only 
after injury’, which is often trivial but which may lead to pathological fracture of an 


already’ diseased bone Ulnch (1939) states that from a study of the history of 259 cases 
of multiple my’eloma there was freedom from pain in only 4 6 per cent , while chnical 
recognition of the tumour was possible in 36 7 per cent The onset of pain is insidious 
and often intermittent, becoming gradually more severe and continuous This is we 
marked in most tumours of the spine It should be noted that pain may precede the 
appearance of a tumour by many’ months (Cases 3, 7, and 8) In the later stages of the 
disease there is general malaise, weakness, and anaemia, progressing to eachexia Dunng 
this penod the pain becomes increasingly widespread and severe Anaemia may be au 
important concormtant, doubtless due to extensive bone marrow replacement Occasion y> 
unexplamed anaemia may lead to bone marrow investigation and radiographic exammation 
mth recognition of the condition Complications — ^The usual comphcations of the disease are 
pathological fracture of a bone, and compression paraplegia in the case of vertebral tumours^ 
Extra- medullary plasma cell tumours — Incidence — These tumours, 
occurring wuth greater frequency than sohtary plasmocytomata of bone, are nevert e 
rare In the great maj onty of cases they arise in the larynx, air sinuses, and upper air 
They may easily be mistaken for the much more common, and more grave carcinoma ^ 
sarcomata which arise in this situation, or they may be mistaken for chronic in 
conditions Of our cases, three were males and two were females In other repo e 
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tliciG lins l)LLii nn c\cn ^iCtilcr picj^oiKlti nice ol nicilcs, rdngin^ fioni five to one, even up to 
tlnitecn to one (Helh\ig 1043) It is a disuisi ul ..dult life, usuall}^ reported between the ages 
of foity and sixty, but two of oui cases wire Its, than tw'enty-five 3^ears of age 

5?/( — The tumom occurs most ficqucnlh m the mouth and upper air passages All our 
cases ha\e been m this situation, one m tlu subglottic area, tw'o m the lateral nasal wall 
imohing the mfeiioi tin Innate bone, om in tin vallecula, and one involving the tongue, 
palate, and laiyiix Helhvig (1043) icMcwiiig 127 cases from the literature found sixty-three 
111 the air passages, foit\-se\en m the conjunctu a, four in the lymph nodes, and thirteen in 
other organs — the pleura, mediastinum spcimatic cord, thjuoid gland, ovary, intestines, 
kidnej , and skin 

Symptoms and signs of extra-medullary tumours— hen the tumour is in the 
nasal passages the classical symptoms are 1) nasal obstruction 2) discharge from the 
nose, 3) epistaxis, 4) tumour m the nose, 5) deforiuit3 of the nose, face, or palate, 6) pain 
Of these, the fust three are cardinal symptoms o^ the disease The discharge at first is clear 
and water3q becoming thicker and purulent, and later blood-stained Eptsiaxts may be 
repeated and severe In both our cases of nasal tumour it w'as an early S3TOptom Deformity 
depends upon the position of the tumour and tl e direction of spread One of our cases 
(Case 12), in which the grow'th had extended forwards, showed sw'elhng of the cheek The 
tumour ma3f involve the antrum, spread backwards into the nasopharynx or pterygo- 
maxillar3^ region, grow’ upw'ards displacing the nose or 030, or downw’ards to present in the 
roof of the mouth Pain is not a common s3'mptom in the early stages but indefinite dull 
aching in the region of the grow’th is frequent, and m both our cases a provisional diagnosis 
of " sinusitis ” had been made When the tumour is situated in the larynx Jmsktness and 
dyspnoea, with or without cough, are mvanable symptoms 

Clinical appeal aiices — Examination of the nose reveals a red, fnable, often ulcerated, 
and partly necrotic, bleeding mass, obstructing the ainvay, without biopsy it is sometimes 
very difficult to differentiate from carcinoma of the antrum We have observed that the 
vasculanty of the plasmocytoma group tends to be greater than m the case of other tumours 
occumng in this area When tumours are found elsewhere than in the upper air passages 
the chnical appearances are much the same Soft, red, polypoid tumours are found (Case 10) 
Sometimes there is an associated submucous thickening of the nasopharynx, epiglottis, and 
lar3Tix, wnth subsequent stenosis (Case 11, and Vogt 1912, quoted by Blacklock and Macartney 
1932) It should be stressed that these tumours may be single or multiple in their distribution 
Thus in our senes Cases 10, 12, and 13 were single, and case 11 was multiple 

Chnical course — It has been indicated (Stewart and Taylor 1932, Blacklock and 
Macartney 1932, and Hellwag 1943) that these tumours may follow vanous courses they 
may be completely benign and without recurrence, they ma3^ show local malignancy in the 
form of invasion and destruction of adjacent tissues, and a tendenc3’ to local recurrence 
following treatment, and finally cases have been described where invasion of adjacent lymph 
nodes has occurred ivith ultimate bone involvement indistinguishable from multiple 
mj^elomatosis (Case 13) 


RADIOGRAPHIC APPEARANCES 

1 Multiple myelomatosis — In t3’pical cases the tumours produce multiple circum- 
scribed areas of destruction involving both cortex and medulla, in w’hicli the bone texture 
has completely disappeared The lesions occur in an3’ part of the bone and t3’picall3’ they 
are found in vertebrae, nbs, sternum, and skull, eventuall3’ affecting any or all bones of 
the skeleton (Diagram 1) The areas appear as clear-cut, punched-out, oval or round patches 
of complete translucenc3'^, from 1 to 3 cm in diameter, a characteristic feature being the 
lack of new’ bone formation either m the bone itself or m the periosteum Fractures, and w hen 
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the lesion is in the vertebrae — areas of collapse, are common Collapse of vertebrae occur 
at an earl} stage and is associated \nth destruction of the inter\'ertebral disc, in contra 
distinction to metastatic carcinoma where collapse occurs later and the discs are not invoUed 
K 3 ^photic deformities are frequent, and differentiation from tuberculosis of the spine mayh 
difficult in so far as this disease is also charactensed by destruction of the intervertebra 
disc Deficiencies in the skull often simulate those seen in xanthomatosis, but this conditio; 
IS most frequent in children and young people, and the deficiencies have an irregular outlin 
forming “ map-hke appearances ” Translucent areas in the skull are also found in osteo 
malacia and osteitis fibrosa which must be excluded 

2 Solitary plasmocytoma — Solitar} plasmoc}doma of bone marrow, and multipl 
tumours beginning in solitary foci, may be considered together from the point of new c 
radiographic appearances Two different types of lesion have been desenbed, the histologic: 
appearances being identical (Gootnick 104"), Paul and Pohle 1040) The first type is cysti 
and trabeculated, closely resembling an osteoclastoma The lesion is large, of reduced densib 
and sharply limited, vatliin it are thickened irregular trabeculae It is usually^ found in tl 
medullar}' portion of the pelvis or long bones, frequently expanding the cortex There 
often pathological fracture (Figs 7, 8, 0) The second type of lesion is purely destnictii 
and very similar in appearance to the osteolytic metastasis of a carcinoma, or an osteolyt: 
type of osteogenic sarcoma It is sharply demarcated, homogeneously ranfied in appea 
ance, and seldom shovs expansion The vertebrae are often involved (Figs 10, 16, 1 
and IS) 

In our senes, Case 4 was an example of the fiist type This \ anety is the more rare for 
of tumour Cutler et al (193G) describe one case, and Gootnick (1945) reported anotlie 
Paul and Pohle (1940) suggested that m the case of a solitary tumour wth these radi< 
graphic changes the prognosis is better than in other vaneties This has not been our e' 
perience, for in Case 4 which was of this type, death occurred inthm seven months of tl 
onset of symptoms Examples of the second ty pe of radiographic appearance are seen 
cases 5, 7, and 8, showing bone lesions which were purely destructive, and wth markf 
osteoporosis or complete ly'sis of a large area of the involved bone, vith no e\'idence of ne 
bone formation either within the bone itself or under the penosteum This appearance ms 
be extremely' difficult to differentiate from that of other destructive lesions of bone 

Radiographic examination, therefore, although of the utmost importance m tf 
diagnosis of solitary and multiple my'elomatosis, cannot be said to be pathognomon 
for all cases 


DIFFERENTIAL DIAGNOSIS 

Soft tissue plasma cell tumours in the upper air passages must be distinguished fioi 
carcinoma and sarcoma vnth which they' can easily' be confused The degree of vascular! 
of the plasmocytoma seems to be the most significant chnical differential feature Bmp' 
with microscopical identification of plasma cells can exclude the more malignant condition 
but the differentiation of chronic granulomatous diseases may be difficult (See Microscof 
of Tumours, on opposite page ) 

The differential diagnosis of plasma ceU tumours in bone must include all the o 
lesions, it is of pnmary importance to decide whether the tumour is sohtary' or mu ip 
Radiographic appearances are not pathognomonic In fact no single diagnostic 
faUible and it is only when chnical appearances, radiographic changes, microscopic an 
chemical emdence, are considered together that the positive diagnosis can be made 

No mention has been made of those rare examples where the disease occurs m 
other soft tissue or \ascus, because the differential diagnosis is essentially that of the par icu 

organ involved 
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MORBID ANATOM\ AND MH UOSCOPY OF TUMOURS 

Ihc Uimouis aie ‘;oR, mainlj icd oi jiiiri)u m colour, ver}'’ vascular, and bleed freety 
when cut hen laigc in si7c, ccntial uhioms imy take place (case 8) When the tumour 
IS situated in the bone iiiairow local invasion < uises thinning of bone and ultimate^ patho- 
logical fractuie Soft tissue tuinouis, eithci ot pninai y oiigin, oi after bursting the boundaries 
of the bone, show local iii\ asion of sui rounding stiuctures such as muscle, mucous membrane, 
or e\ cn skin 



Fig 19 

Case 3 Low power view to show erosion, of bone Magnification x60 



Fig 20 

Case 1 1 [ Low' pow er ^ lew of soft tissue tumour lying beneath squamous 
I epithelium but not im ading it IMagnification X 60 


The microscopic appearances of the tumours described in our senes are so essentiall}’’ 
similar that they can be discussed together The commonest cell type in all cases measured 
ten to fourteen microns in diameter and w'as ovoid, potygonal, or p%Tafonn in outline, with a 
nucleus containing a w^ell-marked nucleolus, and often eccentncalh placed T1 nuclei were 
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composed of dense chromatm, arranged in masses around the penpher}^ to give a “ cart- 
wheel ” or “ clock face ” appearance A pennuclear halo, best demonstrated when stained 
with iron haemotoxyhn, was seen m man 5 ^ cases The C}d;oplasm was plum-coloured when 
stained with eosm, and m some cases a carmine colour was produced with pjTronin methyl 

green (Cases 8 and 12) Diffi 
culty^ was e\penenced in the 
majority of our cases in 
obtaining positive Pappenheun 
reactions wnth pyronin methyl 
green In this connection 
Geschickter and Copeland 
(1928) state that "these 
cells do not take the typical 
plasma ceU stain by the Unna 
Pappenheim or potychrome 
methydene blue technique” 
Monson (1941) also failed to 
obtain positive results in myelo 
matosis with the Unna 
Pappenheim method Stewart 
and Taydor (1932), however, 
obtained typical results m four 
cases It w'ould appear, there- 



Case 6 


Photomicrograph showing trabeculated tumour 
fication y 160 


Magm- 


fore, that although the commonest cell type m these tumours has all the morphological 
characteristics of the plasma cell, it does not alway^s react m the same way’^ as the inflammatory 
vanety'^ of ceU to py^nin methyd green staining 

In addition to the cells descnbed above many'’ larger forms, frequently’^ with two or more 
nuclei were seen (Figs 12 and 24), but these cells alway’s retained an essentially’ smular 
general nuclear structure and 
are regarded as of similar 
ongm Mitotic figures were not 
frequent m our senes but were 
found in small numbers m the 
majonty of cases Cells tended 
to remain discrete m most areas 
but were sometimes closely’ 
packed together The stroma 
was mvanably scanty’, consist- 
ing of fine trabeculae inter- 
spersed with numerous smaU 
blood-vessels Histological 
evidence of inv’asion could be 
obtained m aU cases where 
spread occurred and examples 
of muscle and bone invasion 
are seen m Figs 22 and 19 
In Case 4 the greatest 
vanation from plasma ceU type was seen, and some difference of opinion might exis a 
whether this case of myelomatosis should be classed as of " plasma ceU type ^-gUs 

used the term " myeloma ” to describe tumours arising from specific bone 
and recognised the foUomng types histologically 1) plasma ceU my’eloma, 2) mye ocy o 
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Low power ^aew of tumour to show invasion 
fibres Magnification X60 
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Fig 23 

Soft tissue tumour show mg plasma cells some large and 
some binucleated Magnification x 160 


denvcd from gianulai leucocytes, 3) h mphocytoina, denved from lymphocytes, and 
4) eiytluoblastoma, deiived fiom nucleated red cells Whether any such clear-cut 
differentiation is justifiable is not fully established 

Some authors have attempted to differentiate the cell types by means of the peroxidase 
staining reaction (Beck and 
McClearj 1919) and others bj 
means of the Unna Pappenheim 
reaction (Aschoff 1905) ]\Iany 
authors, m descnbing different 
cells m cases of multiple 1115 elo- 
matosis, have been uncertain 
whether to class them among 
the plasma cell or the mj^elo- 
cytic group, and some have 
thought the apparent difference 
was due to fixing or staining 
methods (Berblinger 1911, 

Shennan 1913) 

Chnstian (1907) m a most 
careful histological descnption 
of SIX cases, felt that the 
tumour cells showed a greater 
resemblance to plasma cells as 
found in the bone marrow than to any other type of ceU, and concluded that a group 
could be defined vuthin which the cells of individual cases showed no greater vanation than 
occurs m other tumour groups This belief has been confirmed by most workers m later years 
and IS borne out by the cytological findings in our series 

It may be noted that in recent years the number of reports of plasmocytoma, as com- 
pared with other types, has in- 
creased Wallgren (1920) found 
only three cases reported as 
plasmocytoma out of twenty- 
five cases reported between 
1900 and 1904, whereas fifteen 
cases out of thirty between 
1905 and 1909, and fifteen cases 
out of twenty-five between 
1910 and 1914, were labelled 
plasmocytoma Fleischhacker 
and Khna (1936) diagnosed 
nine of their ten cases as 
plasmoc 5 'toma with the 
remaining one doubtful 
Similarly m most other reports 
this tendency is noticeable, 
whilst m accounts of soft tissue 
tumours, cells histologically 
resembhng plasma cells have alwaj'^s been described, and in our senes this finding \\ as 
confirmed 

^Iicroscopic evidence of the degree of mahgnanc}'^ in these tumours is usualh'^ estimated 
bji the degree of vanation of cell tj'pe, the frequenc}'' of mitotic figures, and endence of local 
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Case 12 


Fig 24 

General view of soft tissue tumour 
Magnification X 140 
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invasiveness It is true that in our cases which showed multiphcity these features were 
more marked than m tlie solitar}'' cases 

Manj^ authors have tlirown doubt on the truty neoplastic nature of the nasopharyngeal 
tumours which remain confined to tlieir site of ongin It has been argued that the plasma 
cell IS commonly seen in chronic granulomatous conditions, and that an inflammatory etiolog) 
is likel}^^ In this connection our Case 1 1 may'- be cited, because in this patient a granulomatoub 
ongin was considered seriously This case closely'^ resembles one reported by Blacklock and 
Macartney (1932) and we draw the same conclusion, namely that, in view of the uniform 
cellular pattern, the absence of organisms, and the failure to invade the surface epithehum, 
a neoplastic ongin is the most likely (Fig 20) This fact is further substantiated by 
rapid disappearance of the tumours after irradiation 


BIOCHEMICAL FEATURES 


Bence-Jones proteinuria — Since the discmerv by' Bence-Jones in 1848 of an unusual 
substance of protein nature m the unne of patients suffenng from multiple my'elomatosis, 
considerable importance has been attached to its presence as a diagnostic feature of the 
disease Bence-Jones protein is precipitated below 00° C but disappears on boiling, only 
to reappear on cooling again to o0°-G0° C It may' be separated from albumen, also present 
so frequently in the unne of myelomatosis cases, whicii starts to come dovn at 70° C and 
flocculates at 80°-100° C Care should be taken in testing for Bence-Jones proteinuna to 
use filtered unne, the pH of which has been made neutral or faintly' acid 

While the presence of this protein substance in the unne is a strong indication of multiple 
myelomatosis, it must be remembered that Geschickter and Copeland (1928), surveying a 
large number of cases, found the test positive in only' Go per cent Hellwig (1943) found 
61 8 per cent positive in a senes of 259 cases which he re\'ie\\ed Moreover Bence-Jones 
proteinuna has been reported on rare occasions in other conditions, notably metastatic 
carcinoma in bones, multiple bone sarcoma, senile osteomalacia, fibrocy'stic disease of bone, 
chronic lymphatic and myelogenous leukaemia, and polycy'thaemia rubra vera (Bay'rd and 


Heck 1947) 

It has usually' been stated that in solitary' plasmocy'toma of bone Bence-Jones protein 
does not appear in the unne, and this is true of the majonty' of cases In our senes, how- 
ever, Case 8, a proved solitary' tumour, gave positive tests for Bence-Jones protein on numerous 
occasions It is our view that the presence of this substance in the unne may well be associa e 
TOth the total bone marrow involvement by' tumour In Case 8 a very' large mass was 
present No record of Bence-Jones proteinuna has been made in cases of soft tissue tumours 
without bone involvement, a fact borne out in our senes 

Abnormal serum protein — Ellinger (1899) first recorded abnormal protein, 
cipitated by heat at 56° C , in the serum of my'elomatosis cases Since then frequent repo 
are available of raised serum protein, in one example the figure being as high as 18 4 grammes 
per 100 c c (Atkinson 1937) It is generally considered that the protein appearing m 
serum is of the same chemical composition as the Bence-Jones protein found m the^^^> 
although m refemng to our own cases, and those in the literature where tests for bo 
stances were recorded, no correlation between blood protein and the presence or absence 


Bence-Jones proteinuna can be made , 

Blackman et al (1944) have shovra that the abnormal protein is a globulin, 


have thought it most hkely' to be a beta globuhn The positive flocculation 


our cases (Case 7) suggest the possibility of a gamma globulin also playing some p 
make-up of the substance Gutman et al (1941) have shown that the globuhn 
in the usual way to the salting-out process used for estimating the albumen ^ ° 
fractions m the total serum protein Thus abnormally high albumen or globuhn frac ion 
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be lecoided, or on tlie otlier hand normal or ev^en apparently reduced levels ma}^ be found 
These hndings ha\ e been borne out in our senes 

Certain blood changes thought to be associated with the abnormal serum protein have 
been recorded Stewart and Parkes- Weber (1938) noted failure of clot retraction, auto- 
haemagglutination, increased viscosit}', accelerated erythrocyte sedimentation rate and 
spontaneous thrombosis 

Amyloidosis — The association of amj loidosis with multiple myelomatosis has frequentlj^ 
been noted Magnus Le\y (1931) reported the phenomenon, Atkinson (1937) collected forty 
cases from the literature, and Blomberg and Fischbach (1945) reported one other Am}doid 



Fig 25 

Case 8 Kidney removed at autopsy show mg surface pallor 
w ith haemorrhagic splashes 


substance is deposited through the body and has been noted particularly in the kidne 3 s 
It does not always give typical staining reactions, and has been considered as being produced 
by abnormal protein metabolism following myelomatous permeation of the marrov M e hat e 
no case associated vith amjdoidosis, but an example already fully reported b} Stev art an 
Parkes-Weber (1938) was under the care of Sir Stanford Cade m the M^estminster Hospital 
In this case the amyloid deposits were found in particular around the joints 

KIDNEY CHANGES 

Renal changes in multiple myelomatosis have been descnbed (Lohlein 1921, Bell 1933, 
Forbus et al 1935, Holman and Hill 1939, Monson 1941, and Nevns and Edvards 194a) 
Bell studied eleven such cases All authors descnbe tubular blockage as the pnnciple lesion 
Glomerular changes are mimmal or absent, and the general appearances are sinii ar to those 
found in the acute uraemia of crush anuna, mismatched transfusions, and sulphonamide 
poisoning The substance blocking the tubules is thought to be Bence-Jones protein Black- 
man et al (1944) brought endence to show that albuminuna does not damage the tubules 
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invasn eness It is true that in our cases which showed multiplicity these features Mere 
more marked than m the sohtar}^ cases 

i\Ianj’^ authors have thrown doubt on the trul}' neoplastic nature of the nasopharjTigeal 
tumours which remain confined to their site of ongm It has been argued that the plasma 
cell IS common^ seen m chronic granulomatous conditions, and that an inflammatory etiolog) 
IS hkel}^ In this connection our Case 1 1 maj'’ be cited, because m this patient a granulomatous 
ongin V as considered senousl}' This case closeh^ resembles one reported by Blacklock and 
jMacartney (1932) and we draw the same conclusion, namel}'^ that, m view of the uniform 
cellular pattern, the absence of organisms, and the failure to invade the surface epithelium, 
a neoplastic ongm is the most likelj (Fig 20) This fact is further substantiated b\ 
rapid disappearance of the tumours after irradiation 


BIOCHEMICAL FEATURES 

Bence-Jones proteinuria — Since the disco\ er\' b} Bence-Jones in 1848 of an unusual 
substance of protein nature m the unne of patients suffenng from multiple m 5 mlomatosis, 
considerable importance has been attached to its jiresence as a diagnostic feature of the 
disease Bence-Jones protein is precipitated below 60° C but disappears on boihng, only 
to reappear on cooling again to 50°-60° C It may be separated from albumen, also present 
so frequently m the unne of m\ elomatosis cases, w Inch starts to come dowm at 70° C and 
flocculates at S0°-100° C Care should be taken m testing for Bence-Jones proteinuna to 
use filtered unne, the pH of which has been made neutral or faintly acid 

\\'hile the presence of this protein substance in the unne is a strong indication of multiple 
my'^elomatosis, it must be remembered that Geschickter and Copeland (1928), surveying a 
large number of cases, found the test positive in only'^ 65 per cent HeUwig (1943) foun 
61 8 per cent positive in a senes of 259 cases which he re\newed Moreover Bence-Jones 
proteinuna has been reported on rare occasions in other conditions, notably^ metas a i 
carcinoma in bones, multiple bone sarcoma, senile osteomalacia, fibrocy^stic disease of bone^ 
chronic lyunphatic and myelogenous leukaemia, and poly cydhaemia rubra vera (Bayurd an 
Heck 1947) 

It has usuaUy'^ been stated that in sohtary'^ plasmocydoma of bone Bence-Jones 
does not appear in the unne, and this is true of the mayonty^ of cases In our senes, 
ever. Case 8, a proved solitary tumour, ga\ e positive tests for Bence-Jones protein on nu 
occasions It is our view that the presence of this substance m the unne may well be associ 
wth the total bone marrow invoh ement by'’ tumour In Case 8 a very' large 
present No record of Bence-Jones proteinuna has been made m cases of soft tissue 
■without bone involvement, a fact borne out in our series ^ 

Abnormal serum protein — Elhnger (1899) first recorded abnormal protein^ 
cipitated by' heat at 56° C , in the serum of my'elomatosis cases Since then frequent 
are available of raised serum protein, in one e\ample the figure bemg as high as 18 gra 
per 100 c c (Atkinson 1937) It is generally' considered that the protein appean^ 
serum is of the same chemical composition as the Bence-Jones protein found m 
although m refemng to our ow'n cases, and those m the literature w'here tests of 

stances w'ere recorded, no correlation betw'een blood protein and the presence or 
Bence-Jones proteinuna can be made they 

Blackman et al (1944) have show'n that the abnormal protein is a g o . ^ 
have thought it most likely to be a beta globuhn The positive flocculation es 
our cases (Case 7) suggest the possibility of a gamma globulin also 5 not react 

make-up of the substance Gutman et al (1941) have shown that the glob n j^bulin 

m the usual W'ay to the saltmg-out process used for estimating the al may' 

fractions in the total serum protein Thus abnormally high albumen or g o u 
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low total Icucocjtc count Howcvei, the gcneiahsed nature of the disease, and its course, 
are similar to that seen in othci leukaemias Ihis group of cases simply demonstrate one of 
the many varieties possible in an esscntiallv multifocal disease, and the use of the term 
leukaemia is of value onlj'^ as a lemmdei that generalised blood invasion can occur 



.v‘ 




A 


i 

Case 15 


, 1 

« 1 

Fig 27 

Photomicrograph of peripheral blood smear shoiving a 
tj'pical plasma cell Magnification x 800 


Plasma cell invasion of liver and spleen — In myelomatosis with penpheral blood 
involvement it is common to find plasma cell invasion of such organs as the hver and spleen 
Lymph node infiltration is seen and in fact any organ may be involved In our Case 14, 
fiver and tymph node invasion was weU demonstrated (Figs 29 and 30) but although at 
autopsy the spleen was seen to be enlarged and congested, no true plasma cell invasion 
could be demonstrated microscopically Spleen invasion was seen m Case 1 (Fig 30) 


TREATMENT AND PROGNOSIS 

When it has become multiple, treatment of the disease can be only palliative, for a fatal 
termination is inevitable The duration, when multiple invasion of bones has occurred, 
vanes Geschickter and Copeland (1928) quote two years as the average In our senes four 
patients (Cases 1, 2, 4, and 5) were dead within months, while Case 3 lived for three years 
Case 6 is interesting in thai four years elapsed before the bone tumours became multiple 
and she is stiU ahve and in good general health five j'^ears after the onset of disease, and 
one year after the development of multiple tumours Individually the tumours are very 
radio-sensitive, and irradiation with high voltage X-ra 5 ^s or radium provides the onl}'^ useful 
form of therapy, 2500 to 3000r is delivered to each tumour treated over a penod of three 
to four weeks In order to avoid skin damage two or more ports are used, emplojnng fractions 
of 150 to 200r at each treatment Alter such a course of therapy, there may be radiographic 
evidence of regression of tumours with areas of recalcification Treatment is particularly 
valuable when applied to the spine The pain and discomfort of compression paraplegia maj 
be obviated if treatment is given before vertebral collapse occurs, or alle\nated if it is gi\ en 
later The relief of pain is often very dramatic 
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For soFtary tumours some authors have claimed the meats of surgery, either alone, or 
followed by irradiation, as an alternative to irradiation alone Thus Stewart and Taylor 
(1932) reported a case with a successful eight-y^ear follow-up after forequarter amputation 



Fig 28 

Case 1 Photomicrograph showing nodule of plasma cells lying in the 
h\er Magnification x60 



Fig 29 

Case 14 Photomicrograph showing plasma cells lying in the liver in 
sinusoids Magnification X 160 


or a sohtary plasmocytoma of the humerus Shaw (1923) descnbed a case yj-ojns 

ifter curettage and bone graft of the tibia Rogers (1930) reported a case o pa ^ 

)f the femur treated by curettage and radium insertion The hm was la , ^ 

because of sepsis, and the patient was ahve and weU three years la er 
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treatment of choice to be n radiation using liigh voltage X-ra>s through multiple ports, so 
tliat a dosage of 3500 to 4000i is delu ered to the tumour over a penod of four to six weeks 
It ma\ be added tliat the eOicacv of anv form of treatment for truly solitary bone tumours 



Fig 30 


Case 1 Photomicrograph of spleen showing plasma cells lying in 
sinusoids ^lagnification x 160 



Fig 31 

Case 14 Photomicrograph of lymph node trabeculum showing plasma 
cells lying in sinusoids Magnification X 160 


must be estimated m the light of the knowledge that most of these tumours seem to be 
essentially benign Thus the case reported by Willis (1941), which was discovered onlj at 
autopsy, and for which no treatment had been instituted, showed a tumour of a cervical 
vertebra which probably had been present for at least twenty 3 ears The hope, therefore. 
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in treating a solitary tumour is that later bone spread such as occurred in case 6 may be 
prevented, and other complications such as renal blockage (Case 8) may be averted The 
general prognosis of solitary bone tumours is good, but the possibihty of late onset of multiple 
tumours (case 6) can obviousl}?^ affect the expectation of life ver}^ senously 

In our opinion the treatment of choice for soft tissue tumours m the upper air passages 
excluding the lar^mx, is a combination of excision ivith irradiation, because the results of 
this technique are better than when either method is employed alone Certain of these 
tumours, it should be stated, are extremely radiosensitive and success may be achieved ivith 
irradiation alone In the case of tumours of the lar}mx irradiation without surgery, usuig 
teleradium, is to be recommended A total tumour dose not exceeding 6000r is given over a penod 
of five to SIX veeks For cases treated bj' the combined method a small dose of not more than 3000r 
on the skin is given pre-operati\ ely through multiple ports cither by high voltage X-rays or teleradium 
Such a dose temporarily arrests growth and causes shrinking The tumour remnants are then remoied 
with a diathermy loop, and a post-operati\ e course of irradiation with total dosage of 5000 to 6000r is 
given oier a period of three to four weeks by teleradium In cases where the antrum and ethmoid air 
cells are involved and removal is found necessary the ca\ity should be packed with gauze into the folds 
of which IS placed up to 40 mgm of radium m numerous foci these are left in place for tivo to three days, 
at the end of t\\o weeks further irradiation is given by intra-oral prosthesis canying the radium foci 
The ultimate prognosis of plasmocytomata m the upper air passages is good as compared 
ivith carcinoma or sarcoma Treatment usualljr results m temporarjr arrest of disease although 
treatable local recurrences are common (Cases 10 and 12) Some show generahsed spread 
to lymph nodes and bones with a fatal result Case 13 is an example HeUwig (1943) ui 
revieivmg sixty-three tumours from the upper air passages found nme invading lymph nodes 
and nme more invading bone 


RELATIONSHIP OF THE VARIOUS TYPES OF PLASMA CELL TUMOURS 

We have now discussed the chnical tj^pes and manifestations of plasma cell tumours 
wherever they occur in the body Hitherto, some authors have maintained that sohtaiy 
and multiple plasma tumours of bone represent two separate entities, and Wilhs (1941) 
rightly mamtamed that too few proved sohtar}'^ tumours have been studied adequately to 
make any dogmatic pronouncement However, certain features in the cases of our senes are 
significant Thus Case 8 was a patient with a proved sohtar}^ bone tumour in whom death 
occurred as the result of a renal condition prenouslj'' descnbed only as a comphcation o 
multiple mj^elomatosis In Case 6 a sohtary tumour existed for four years, dunng which time 
many radiographic examinations of the skeleton were made, and then general spread occurre 
typical of multiple myelomatosis With reference to the association of soft tissue and bone 
tumours, the following facts are of interest Case 13 demonstrated spread from soft tissues 
to bone ivith an mterval of two jmars between the appearance of the tumours There are 
also many examples to be found m the literature, the most impressive in view of the long 
time-lag before bone involvement being Jackson ef al (1931), Piney and Riach (1931), 
Ringertz ninth and fourteenth cases (1938) where intervals of eight and a half years, two an 
half years, twelve years, and six years elapsed between the appearance of upper air passage 
tumours and the discovery of bone spread Blacklock and Macartney (1932) also agre 
that spread to bone can occur In Case 13 of this senes two jmars elapsed between the appear 
ance of the soft tissue tumour and the paraplegia ^ 

A final word may be said on the general spread which may occur dunng the 
phase of all vaneties of the disease Any viscus in the body may be involved, but t e v ^ 
spleen, and lymph nodes are most frequently affected In the hver and spleen, lesions 
of intra-smusoidal collections of plasma cells, and in the lymph nodes plasma ce s are 
in the smuses and mter-folhcular tissue, the l5miphoid structure remaining intact in , ^ 
organs (Cases 1 and 14) Lowenhaupt (1945) suggested that m view of t ese 
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together with tlie bone mariow involvement, and the occasional leukaemic t 3 rpe of distribu- 
tion, plasma cell tumours piesent a diffuse itticulo-endothelial prohferation 

The generalised nature and spiead of the disease provides interesting data for specula- 
tion as to the natuie of the cells involved m pi isma cell tumours Ewing (1928) said that 
“ multiple mj'eloma is a specific malignant tunioui ansmg probably from a single cell type ” 
Wallgren (1920) expressed similar mews This h 5 pothesis is attractive when one considers 
the similanty m cellular appearance betw'een the majority of tumours (Chnstian 1907, and 
thirteen of our fifteen cases) 

Other workers, whose conclusions are summarised bj'^ Ewing (1940), tend to favour 
multiple vaneties ansmg from the Rarious specific bone-marrow cells [vide supra Eivmg 
1940, page 327) Examples w'hicli seem to taiour this theory are seen m Cases 4 and 14 of 
this senes 

How ever, it is clear that no dogmatic statement can yet be made as to the exact ongm 
of the cells m plasma ceU tumours, w'hether from a single ceU, either m the bone marrow, 
or diffusely in the reticulo-endothehal sj^stem which m our view is the more likely, or from 
different specific bone marrow'’ cells, i e , h mphocyte, granulocyte, and erythrocyte 
precursors 

We beheve that the disease should be regarded as of multifocal ongm, as opposed to 
any theorj' of spread by metastasis as suggested by Cutler e/ al (1936), and that it may exist 
m a wide vanety of forms w'hicli should not be regarded as distinct diseases, but as gradations 
in extent and actmty of the same disease process 

SUMMARY 

1 Fifteen new' cases of plasma cell tumour are reported wth a review of the literature 

2 Case examples are quoted to show the gradual merging of the different clmical and 
pathological syndromes into one entity 

3 A comprehensive analysis of the vanous manifestations of the disease is made 

4 An attempt is made to correlate the widely diffenng features of the disease-process 
and a classification is given 

5 It is considered that metastasis plays no part m this condition 

6 The vanety of forms of plasma cell tumours are shown as gradations of an essentially 
similar disease-process, and are not regarded as separate conditions 

Our thanks are due to the members of the Honorary Staff of the Westminster Hospital (London) 
for their permission to make use of case records, to Professor N F Maclagan for biochemical reports, 
to Dr J G Humble for haematological reports to Dr Peter HanseU of the hospital photographic 
department to Messrs Ilford &. Co for Fig 16 to Dr Greenblatt of Cape Toun, South Africa, for his 
follow-up report on Case 13 and to Dr Simpson Hall of the Edinburgh Royal Infirmary for the 
follow-up report on Case 10 More especially our grateful thanks are due to Sir Stanford Cade and 
Professor R J V Pulvertaft without whose constant help and adMce this paper would not haie been 
possible We wish to acknowledge that part of this work has been carried out with the assistance of a 
grant from the British Empire Cancer Campaign to the Westminster Hospital 
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RECURRENT OSTEOCHONDRAL FRACTURE OF THE PATELLA 

H M COLEM\N, lOKONTO, C\N\DA 

rioni the Dni'iioii of Oi thopacdic Suigety 
Dcpailmciit of ] ctLia}^ -iffaite Chi islie Stiict Hospital Toionto 

Two cases which came under the author T caie within three months of one another 
present interesting points m diagnosis and tieatment which are new in relation to a com- 
parativel}' rare fracture of the patella The injury is undoubtedty more frequent than would 
be expected, and manj^ loose bodies iemo\ed from the knee joint have onginated from such 
fractures of the patella It is important that the correct diagnosis should be made early, 
and that operative treatment should be undertaken promptly, m order to prevent further 
damage to the joint The condition is to be suspected when there is haemarthrosis following 
trauma, and particularlj>' w'hen the patient states that “ something slipped m the knee at 
the time of injur}' ” 

The earliest reference to this t 5 pe of fracture w'as by Kroner (1905) The patella 
w'liich had been dislocated laterally, \vas sjDlit m two frontal sections , the articular 
portion sheared off and remained displaced while the anterior portion reduced itself 
Kleinberg (1923) reported the case of a bo}, eighteen years of age, ivith three loose pieces 
of articular cartilage fractured from the back of the patella by an injury sustained w'hile 
plajnng football He suggested that a fall wath the knee in semi-flexion had forced the 
patella dowmw'ard against the femoral condyles, sheanng off its articular surface He w'as 
unable to find any reference to the fracture Stew'art (1925) reported a frontal fracture not 
invohang the articular surface He reasoned that the 
mechanism w'as a subluxation or dislocation of the 
patella catching on the lateral femoral condyde or in 
the mtercondydar notch , the puU of the vastus mediahs 
then produced a sheanng force which fractured the 
patella Knda (1924) also reported a frontal fracture 
of the patella Meekison (1937) reported three cases 
of “a hitherto undesenbed fracture of the patella ” 

In each of these a circular piece of the articular sur- 
face of the patella, 1 5 to 2 cm m diameter, w'as torn 
from its medial-infenor surface and w'as lying in the 
lateral pouch He was unable to demonstrate the 
fracture by radiographic exammation One of the 
patients reported pushing the patella back in place, 
and another stated that he had to " push his knee 
back in place” The mechanism was thought to be ‘‘a 
glancing blow on the patella from the inner side and 
directed obhquely postenorly The infenor medial 
comer of the articular surface was knocked out, pre- 
sumably by the lateral condyle of the femur ” Chakhn 
(1939) briefly reported one case where a defect w'as 
present m the cartilage at the lateral border of the 
patella and a loose body w'as found in the joint two 
days after mjury Milgram (1943) renewed the literature and reported six cases of tangential 
osteochondral fracture of the patella verified by operation In three additional cases the diag- 
nosis was strongly suspected but no operation w'as performed His w ell-illustrated article 
clarifies the mechanism and pathology' Harmon (1945) recently' added one case where a loose 
body was found, originating from the patella, after definite dislocation of the patella 



Tig I 

Case 1 Osteochondral fracture of 

patella Radiographs show thin 

flake of bone but do not disclose 
its origin 
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MECHANISM OF INJURY 

The injury is produced by the patella sliding laterally over the lateral femoral condyle 
and, in so doing, sconng the articular surface of both patella and condyle The medial border 
of the dislocated patella is then caught by the edge of the lateral condyle When the quad 
nceps contracts, considerable tangential force is applied, which shears off a portion of the 
articular cartilage of the patella, usually witli a thin layer of underlying bone In both the 
cases reported here, direct pressure had also been applied to replace the dislocated patella 



Case Reports 

Case 1 C G P , aged 37 
years Was “ strap-hangjng ’ oa 
one of the fast-starting street cars 
of the Toronto Transportation Com 
mission He i\as thrown off balance 
internally rotating the left femur on 
the fixed tibia He felt his patella 
slip laterally and stick in the dis 
placed position He applied pressure 
and it slipped back with a loud 
crack causing extreme pain Jsext 
morning while bending his knee the 
patella again slipped oi er and had to 
be pushed back He gai e no history 
of pre\ lous dislocations of the patella 
L\a»iwaUon — The knee joint 
was full of fluid and movement 
was limited and painful There was 
tenderness over the front of the 
external condyle No knock knee 
deformity w as present Radiographs 
(Fig 1) showed a loose body lying m 
the joint Se\ eral \ lew s w ere taken 
but the origin of the loose body 
was not discovered After operation 
further radiographs show ed the defect 
at the low er border of the patella 

0-peraUon report — Seienteen 
days after injury the knee joint 
was opened through a short incision 
lateral to the patella The joint was 
filled with blood-stained fluid an 
se\ eral clots w ere expressed A large 
piece of articular cartilage measuring 
2 5 cm X 1 5 cm X 5 cm was nn 
mediately seen m the antero lateral 
compartment of the knee A 
flake of bone was present on on 
surface The mcision was exdendea 
to give better exposure of the jom 
A defect was found at the low 
medial aspect of the 

which the loose body could be fitted (Fig 2 shows the defect and an area 

surface of the lateral femoral condyle a thin layer of articular cartilage a een the joint 

as big as a ten-cent piece (Fig 3) Several small pieces of shredded removed from 

The margins of the patellar defect were shaved obliquely and shreds o s 

the lateral condyle There was no tearing of the capsule medial to the pate a 

Pathological examination by A J Blanchard, M D klicroscopic examinati 


Fig 3 

Case 1 Patella exposed through lateral incision (Fig 2) The 
flake of bone w as part of a large osteochondral loose body (A) 
which has arisen from a defect in the patella (arrow ) Exposure 
of the lateral condyde (Fig 3) shows that an area of articular 
cartilage has been scraped off by' impact of the patella (arrow ) 
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from the pitella shows i hrge irci of hyaline cm tilaReoo\crcd by sjnovial membrane and a small portion of 
cancellous bone 1 he majority of the cartilage lcIK appi ar to bo still r lable but the appearance of the 
bone cells suggests that they are dead Beneath llic s-\no\ul membiane are areas of recent haemorrhage 
and in these situations there is proliferation of ^ oung osteogmic cells and chondroblasts In the cancellous 
bone there is evidence of injury with large globules of fat surrounded by foreign body giant cells 
There is also a considerable number of foam cells The impression is gained that this lesion does not 
represent a true osteochondritis dissecans, but lalher that it is the result of an injurj with chip-like 
fracture and incomplete preservation of blood supplv 

Convalescence was uneventful He returned to wotk as a bank clerk in tw'o months time with a 
full range of knee movement He has no complaints eleven months after operation. 

Case 2 B J B , aged 35 years Admitted to hospital complaining of a painful swollen left 
knee Tw o daj's prev lously, w hile pushing a car out of a snow drift the car suddenly moved a short 
distance causing sudden abduction of the knee joint He gained the impression of something slipping 
and then "going back” m place There was severe pain m the knee but he was able to walk on it 
Ten months prevaously, while a prisonei of war in Germanv he had jumped backwards from a fence 
alighting on his left leg and twisting it outwards as he landed He had experienced extreme pain 
so severe that he fainted and when he came to he had thought that the knee was dislocated because 
it seemed to project on the inner side He had struck the 
inner side of the knee with his hand and heard a loud click 
accompanied by extreme pain The knee had become swollen 
but he carried on After this he had occasional aching over the 
inner side of the knee, but no locking or giving way 

ExaminaUon of left Alice— There was a large effusion Coarse 
crepitus could be felt when the patella was moved on the 
femur A loose body was palpated above and to the outer 
side of the patella There was no ligamentous instability 
There was tenaerness along the medial border of the patella 
and over the joint line medially Radiographs (Fig 4) showed 
a loose body in the outer part of the suprapatellar region and 
irregularity at the inner distal border of the patella 

Operation note — Under spinal anaesthesia an incision was 
made medial to the patella four inches in length The joint 
was full of blood-stained fluid A fibro cartilaginous loose body 
about as big as a ten-cent piece immediately presented The 
articular surface of the lower medial quadrant of the patella 
was roughened and a segment was missing There had been an 
attempt at repair of this segment with fibro cartilaginous tissue 
The loose body had obviously arisen from the centre of this 
area Over the front of the external condyle there w as an area 
from which the thin outer layer of the articular cartilage had 
been scraped (The pateUa could be readily dislocated laterally ) 

In the outer wall of the suprapatellar pouch a loose body was 
embedded It was shelled out and found to be composed of cartilage and bone It was approxi- 
mately the size of the defect in the patella The patella was removed by subaponeurotic dissection 
The svnovial membrane was closed behind the defect left by the removal of the patella and the 
quadricens tendon was sutured to the patellar tendon with a strip of fascia taken from the thigh The 
suture line was reinforced with three No 3 chromic cat-gut sutures The synovual membrane was 
then closed medial to the patella and the capsule of the joint overlapped half an inch Dermal sutures 
were used in the skin and a plaster-of-Paris cast applied to the leg 

Pathological leport by A J Blanchard, MD — ^The specimen consists of a patella and two loose 
bodies (Tig 5) from the knee joint The medial half of the patella shows an eroded area measuring 
2 5x2 cm At the margins of this area there is an obvious tear in the surface cartilage, and beneath 
this there is recent blood clot Medial to this point there is an irregular area w hich appears to represent 
a healed fracture The two loose bodies measure respectively 1 5x1 5x 5 cm and 2x15 ^ 5 cm 
The former of these shows a layer of fibrous tissue on one surface and smooth glistening opposing surface 
The second piece shows what appears to be bone on one surface and cartilage on the other 

Microscopic examination of a section through the old eroded area of the patella shows loss of the 
surface hyaline cartilage and in this area the bone is covered by fairly dense fibrous connective tissue 
containing an increased number of capillary blood vessels Section through the recently injured area 
reveals a recent tear in the surface cartilage with masses of blood clot There appears to be no undcr- 



Fig 4 


Case 2 Old and recent osteochondral 
fractures of the patella There is a loose 
body in the outer suprapatellar region 
and irregularity of the inner border of 
the patella 
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lying pathological condition in the patella Section through the larger loose body sho^^s hyaline cartilage 
undergoing resorption There is proliferation of connective tissue and osteoclasts are present Section 
of the other loose body shov s mostly hj^almc cartilage and masses of quite dense fibrous tissue A fen 
spicules of dead bone are present 

Convalescence vas prolonged by thrombophlebitis vhich developed three weeks after operation 
Mobilisation of the knee joint and muscle re development was consequently delayed Eight months 
after operation his onlv' complaint w as of some aching in the knee after sitting He still had one inch 
wasting of the thigh with knee movement from ISO to 70 degrees 



Case 2 Old and recent osteochondral 
fractures of the patella The patella was re- 
moved Note the defect in the medial distal 
quadrant with fibrillation of articular surface 
and two loose bodies one from the old 
fracture and one from the recent injurj^ 

DISCUSSION 

The histor}'^ of both these cases, and the operative findings, leave no doubt as to the 
mechanism of injur)^ Most reported cases have been children or adolescents, but these 
two were adult males vuth no knock-knee deformity The defects m the patella could he 
demonstrated radiographically but lateral, oblique, and “ sk 3 ^-hne ” views were necessarj 
to catch the right projection A pneumo-arthrogram was tned m Case 2, but it did not make 
the defect any more clear , it would, however, be of value in reveahng a defect which invo ve 
only the articular cartilage of the patella Of particular interest m both cases was the history 
of recurrent injury In the first case the two injunes were on succeeding da 3 ^s, two an 
half weeks before operation In the second case there was an interval of ten months 
the two injuries, the second injur 3 '^ occurring one week before operation The finding m 
knee joint of two loose bodies, and the evidence of recent and old damage to the me i 
surface of the patella, confirmed the history This was, m effect, a case of recurrent os e ^ 
chondral fracture of the patella The second injury scraped off part of the fibro-ca ag^ 
which had partl 3 '^ repaired the onginal defect in the patella (Fig 5) The possibihty 
currence of this injury has not previously been recorded, and it is an important consi era 
m determming treatment In Case 2 the joint was approached through a median 
incision and in the course of closing the wound the capsule was overlapped Plication o 

THE JOURNAL OF BONE AND JOINT SURGER 



RCCURKnNT OSlLOCIIONDRVf I K \CTURE OF THE PATELLA 


157 


capsule should be sufficient to pi event lecuiient iniuiy m cases mthout knock-knee deformity 
such as may be found in recurrent dislocation of the patella The patella was removed in 
Case 2 because extensile involvement of the aiticular surface had been causing symptoms 
since the original injury, and would undoubtedly have led to patello-femoral arthritis 

Later note Since submission of this aiticle the author has treated three additional 
cases of osteochondral fracture of the patella Iwo were confirmed by operation In each 
there was a typical histor}' of dislocation of the patella with large effusion into the joint 



Fig 6 


Osteochondral fracture due to dislocation of the 
patella The detached fragment of articular cartilage 
had a pedicle of synovial membrane 

Both had previously been diagnosed as tears of the medial meniscus Fig 6 shows the de- 
tached fragment of articular cartilage of the pateUa in Case 3 , there was a pedicle of synovial 
membrane Operation in Case 4 showed sconng of the articular surface of the patella and 
lateral femoral condyle with a small area of cartilage scraped off the cond}de The fifth case 
showed charactenstic radiographic findings with a defect on the postenor-medial border 
of the patella 

CONCLUSIONS 

Osteochondral fractures of the patella should be recognised early, loose bodies removed, 
and defects m the articular surfaces smoothed off, or the patella removed if it is extensively 
involved Phcation of the capsule on the medial side is recommended in order to prevent 
recurrence of the injur}^ and to prevent dislocation of the quadriceps tendon in cases where 
the pateUa is removed 
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EXCISION OF PATELLA FOR RECURRENT DISLOCATION 


Bryan McFarland, Liverpool, England 

Fiom the Oilliopacdic Depaihtient Ltvopool Untveistly Medical School 

Removal of the patella has been recommended for recurrent dislocation, but it has not 
been emphasised that this operation has distinct advantages over " realignment ” pro 
cedures I now regard removal of the patella as essential Unsuccessful results have been 
reported for the reason that the regenerated patella, or the fibrous tissue m which it forms, 
has continued to slip over the femoral cond3de This has not occurred m an}^ of my patients 
When suturing the capsule and ligaments after removal of the bone, I take care to direct 
the p n11 of the strong outer portion of the quadneeps tendon to the inner side of the liga 
mentum patellae, and it may well be that it is tins precaution which prevents recurrent 
displacement 

Most surgeons have seen osteo-arthntis (sometimes with recurrence of dislocation) 
ansing some 3'ears after realignment operations This has usually been attnbuted to faction 
between the patella and femur because the patella runs m a new line, so that chondntis 
develops From m3^ observation of patellae removed — one e\’^en at the early age of eight 
years — I believe that retropatellar chondntis is due to the recurrent dislocation, that it is 
present before an3'’ operation is done, and that it progresses inevitabl3’^ to osteo-arthntis 
It follows that an3^ pnmar3’’ operation other than patellectom3’’ must give nse to late osteo 
arthntis 

I first performed patellectom3' for this condition a little over three 3^ears ago Hanng 
embarked upon a realignment operation, vith swinging of a tongue of capsule from the 
inner to the outer side, it occurred to me that the recurrent displacement must cause damage 
to the slipping bone, and inspection did in fact reveal that the articular cartilage ® 

outer half, and on the vertical ridge, was deepl3' fragmented and pitted 


Several small 


particles had separated and were floating free in the s3movial fluid The articular carti age 
of part of the external femoral cond3de was similarl3' fragmented over an area the size 0 
a penn3^ and a central area the size of a halfpenn3’’ was complete^ denuded of carti age, 
■with bare bone exposed The site of this cartilaginous mjur3'^ was m the front of the externa 
cond3de, one and a half inches below the upper limit of the articular surface and near 
angle of the cond3de — ]ust where the patella jumps over when dislocating The pate ^ 
removed, and on closer examination the damage was so apparent and impressive 
subsequent cases of trul3^ recurrent dislocation I have removed the bone Similar ca 
mous damage to the patella, and sometimes to the femur, has now been seen in six c 
secutive cases The m]ur3'^ to the patella is not alwa3^s confined to the middle and 
Sometimes it has extended to both sides, but the central area is alwa3^s most affecte 
times there is a band of thickened, soft, and oedematous cartilage forming a 
ndge which is much more apparent than the normal vertical ndge Recoverj'^ as 
been uneventful Ultimate function has approximated no less closelj'' to the tissue 

usual after a good patellectomy In no case has there been recurrent slipping 0 ^ 

which forms m place of the patella A t3'pical case illustrates the findings ( igs 

Miss P H , aged 17 years In February 1944 this girl, iiho vas a good witness complained^^^^ 
one or other knee gave -way intermittently, \\ith pain and displacement of the knee c p 
that on ■tvo occasions the dislocation had been reduced under anaesthesia by is accustomed 

that I san her the left knee w as giving most trouble both patellae w ere of the type a o 
to associate vith recurrent dislocation On February 23 1944, patellectomy vas cam posterior 

side The bone m as shelled out of the capsule and tendons through a vertica j^o actual 

surface vas fragmented, a small patch of the femoral condyle vas also fragmen e u ino\ement 

erosion She v as v alkmg v ithin fourteen days and m eleven v eeks had regained a full g 
vith almost complete control 
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In Ubuuu 1947 she compl \inc(l lint the urIU knet h-xd ne\er ceased to gi\e trouble dislocation 
uas becoming more fiiqiient ind she uislicd to line the s ime operation performed on this knee The 
left knee had given no trouble since the opciation she regarded it as normal and clinical examination 
showed normal funetion On M ireli 19 1947 the right patella was removed The usual changes were 
found in its nrtieiil ii surface J heie was no erosion or fragmentation of the femoral articular cartilage 
but at the spot usuallv alTeeted a small leash of line vessels had grown about half an inch into the 
cartilage from the articiil ir margin 



Fig 2 

Taken from colour photograph at operation Fig 1 shows the patella 
re\ ersed and partly extracted Note the horizontal vellow -coloured 
oedematDus ridge and the fragmentation of the articular cartilage in which 
a probe has been inserted Fig 2 shows the femoral condjle Note the 
fragmentation and erosion of the condjle of the femur at the point 
indicated by a probe 

Summary— Patellectomy is at present the best operation for recurrent dislocation, 
not only because the immediate result is excellent, but because it at oids the later arthritis 
which must mevitablji arise if a patella so damaged is retained 
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Fig 2 


1 Short femur and congenital coxa 
; of the short femur is seen m Fig 1 A 
I uas published in a preMOUs report 'G^ng 1938) ^ 
s a glass plate and is no longer aiailahle S J 
later there is typical congenital coxa i ara (F g ) 
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CONGENITAL COXA VARA 


F Campbi LL Goi DiNC, London, England 

1 10111 the Radiological Scivut 0} the 
Rova! hatioiial Oithopatdic Hospital and the "Middlesex Hospital 

In a pre\ lous communication it was suggested <-hat congenital coxa vara and the sliort 
femur of micromelia were variations of the same congenital anomaty (Campbell Golding, 
1938) Eleven patients were then reported, one of whom had been followed over a penod of 
thirteen jears Two other cases ha\'e been seen recentl}^ and are included m this report 
(Figs 3-6) 

It IS known that the upper shaft of the congenitally short femur, which appears to be 
absent, is actually formed in cartilage though imperfectly The radiographic appearances 
in later life depend upon the extent to which this cartilage is converted to bone— a process 
which IS often incomplete in the femoral neck and sometimes m the subtrochantenc region 



Fig 3 

The short femur 





Fig 4 

The intermediate stage 


\ 

t 
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Fig 5 

Congenital coxa \ ara 



Case 2 Short femur and congenital coxa ^ara in three stages of de\elopnient 


In Gariy montlis radiographs show only the lower shaft of the femur , there is no e\ idence of 
the upper shaft, neck, or upper femoral epiphysis The upper femoral shaft then ossifies 
(Fig 3) but It IS not until some time later that the upper femoral epiphysis appears, leatang 
<i broad band of cartilage in the region of the epiphyseal line (Fig 4) The de\ elopment of 
separate areas of ossification inthin this zone of cartilage gii es an appearance of 
fragmentation which has sometimes been mistaken for osteochondritis, and for the 
appearance of ** triangular fragments,** often described in the lower part and sometimes m 
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Fig 6 


Female child born mth short right leg When first seen at the Robert Jones and Agnes 
Hunt Orthopaedic Hospital at the age of se\en years there yas fi\e inches of shortening 
radiographs shou ed congenital coxa i ara (Fig 6) The cer\ ical deformity m as corrected 
by subtrochanteric osteotomy thereafter the neck of the femur ossified firmly B> the 
time the child was aged nine years there uas seien inches of shortening (right femur ejg'n 
inches, left femur fifteen inches right tibia H\el\e inches left tibia tweKe inches) The 
limb nas disarticulated through the knee joint the patella excised and the medial femoral 
condyle flattened The child is non aged eleren years and walks well in a light metal 
abo\ e-knee artificial limb (Sir R Watson- Jones case) 
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the uppei ]).ut of tlic feinoial neck, which uc of no particulai importance (Fig 5) Final 
ossification of this icgion is \cu ckhueil w tight-bearing meanwhile causing deformitj oi 
e\en complete solution of continuit\ V second area of imperfect and dela3red ossification 
maj' also be found below the tiochanteis wheie the shaft is frequentty thin, sometimes dense, 
and the differentiation of medulla and cortex impeifcct (Figs I-J) \^'eight-bearmg ma}^ 
cause deformit} oi solution of contmuit\ at this Ie\cl 

The final results of attempting to walk on the defecti\e support of impeifectl} ossified 
areas of cartilage arc \arus defoiniitj of the neck, varus deformitj of the subtiochantenc 
region of the shaft, bcaking of the gi eater tiochanter bje muscle tension on cartilage and 
soft bone , and usually increased shortening of the limb The appearances are verj^ c anable 
because the condition do\elops slow’h oxer nianj 3 ears, in some cases the dLformit3" is 
bizarre, but all the featuies ma3' be explained b\ the theory that congenital coxa vara is 
the final form of the coiigcmtalh short femur 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 

OSTEOGENESIS IMPERFECTA 
and 

Osteogenesis Imperfecta Cystica 
H A Thomas Fmrbank, London, England 


Osteogenesis imperfecta (synonyms fragilitas ossmm, idiopathic osteopsathyrosis, 
periosteal d3^splasia) is charactensed bj' fragiht}’^ of skeletal bones The cause is 
unknown Cases ma}'' be grouped as pre-natal and post-natal, but there is no clear-cut dis- 
tinction between the two groups except in the date of the first fracture which depends upon 
the sevent}'^ of the disorder Pre-natal cases are on the aierage decided!}^ more severe, 
man}'^ die at birth or sunuve onl5' a few daj's or weeks The exact proportion of surviving 
to fatal cases is unknown A child ma\' sometimes surinve several months despite birth 
fractures of man} nbs Osteogenesis imperfecta tarda is the term often apphed when there 
IS delaj'^ in occurrence of the first fracture , for example, a girl mtli mtensel}'’ blue sclerotics 
sustained the first of mani^ fractures at the age of seven 

Hetediia}}' and Jamihal influences are apparent m a mmont} of both groups, but more 
often m the post-natal group The disorder mai be inherited through either parent Many 
familj’’ trees have been published, some covenng four generations, uuth certam members 
marked as haiang blue sclerotics, some also \\ ith bone fragilit\ , but others mthout (50 per 
cent , Frasei, 1934) 

Sex — Both sexes are affected, females more frequenth’ than males, of thirt3'-five cases 
knov n to the vTiter nineteen v ere females 

Blue sclciotics, fairh deep indigo and not just blue as ma} often be seen in normal babies, 
ma} be present in both groups of cases but more frequentl} m the post-natal group The 
depth of colour sometimes fades with age 

Otoscleiosis ma} occur m those who h\e till the third decade, but deafness has tvice 
been reported as earlv as the thirteenth 3 ear (Clemmson, 1926, and Bigler, 1923) Bickel 
et al (1943), anah sing a senes of fort}^ patients found deafness m 45 5 per cent of the heredi 
tar}' and onl} m 17 3 per cent of the non-hereditar} cases Of adults with blue sclerotics 
60 per cent are said to de\ elop otosclerosis w ith or without ewdence of bone fragiht}' (Rodger, 
1936) Osseous fragiht\ , blue sclerotics, and deafness constitute Van der Hoeve s s3mdrome 
Laxity of joints uutli susceptibihtv to strain and dislocation is not uncommon in famihes 
afflicted with one or more elements of the S3mdrome 

Osteomalacia — An osteomalacic element (molhties), i c , softening leading to bending^ 
ma}' be present m addition to fragiht}' of bone and this contributes to the development 0 
deformities, particularly m pre-natal cases This feature is stnkmgly displayed in the pe vis 
which IS indented and tn-radiate m 25 per cent of all patients 

Fractures — The number of fractures vanes enormous!}' In severe cases fractures ar^ 
spontaneous and cause little if an}' pain A newly born child may exhibit as many as 
fractures, many mvohung the nbs One paiient mth rather less severe manifestation 0 
disorder, but nevertheless of the pre-natal type and mth blue sclerotics, died at the age^^^ 
eight having sustained ninety-eight fractures One bone is often fractured repeate y> 
example, a child sustained twenty-three fractures of only three bones Refracture 
course be favoured by the additional osteoporosis which results from immobdisation 0 
first fracture, or by persistent angulation of the fragments, or b} both these factors 
Dwaifing — IMost severe cases are dwarfed Dwarfing is accentuated, or indee 
accounted for, b} deformities of the hmbs and curi'ature of the spine Sco os^ 1 
severe and is present m at least a quarter of the cases In pre-natal cases the 
relatively short, sometimes to a stnking degree 
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Skull Ihc tj'piCiil ''kull lb blond, witli jiioniincnl paiictnl and occipital bones (ciduc 
d icboid), the eais me diiectecl downw luis as well as outwards In some familial and 
hereditaiy cases the skull has jironimeiit fiont d and occipital regions uath no bulge or ndge 
in the temporal region 

Teeth— The milk teeth are poorly calcilicd and semi-traiiblucent or waxy The permanent 
teeth are better calcified, even in post-natal casts md they are usually normal in appearance 
Intclhgcncc is at least up to the aieiage 

The musculaiuu is extiemeh feeble m all hut mildei cases, this hypoton’city being no 
doubt secondar}^ to fractures and dcfoimitus 

Blood chenusUy ^a^es but is usually yithin noimil limits, and is of no diagnostic value 

Clinical progress — \ tendenc^ towaids inipioiement is often eiident This is seen 
most frequently in mild pre-natal and in pobt-natal cases A few patients, in spite of 
seienty of the disordei survive foi nianj ^ears, for example, a boy, a pre-natal case, vas 
alive at the age of nineteen though bedridden since birth Another pre-natal case, onl) 
shghtly less severe and markedl 5 dwarfed is till able to earn her living as a secretar} at 
the age of twient 3 '-nine 

Pathologj' — The essential pathology is imperfect formation and imperfect calcification 
of bone trabeculae Islands of cartilage are seen, notabl} under the penosteum, with chon- 
droid or imcompletely calcified osteoid tiabeculae taking the place of properly calcified bone 
The penosteum is thickened, and there is failure to form a normal shell of cortical bone 
beneath it The bone is discontinuous and fragmentary The medullary contents may be 
m part fibroid, tymphoid, or fatty Deficiencjc m numbers of osteoblasts has been stressed 
as an essential factor (Knaggs, 1924), but histological study of nine cases has shown great 
vanation In some, the number of osteoblasts w'as quite numerous although the formation 
of bone was deficient 

Radiographic appearances — Three groups of cases may be defined 
Type 1 — Thick bone type (Fairbank, 1930) — These are severe pre-natal cases, born with 
limbs which are stunted as in achondroplasia and with numerous fractures, notably in the 
nbs The major long bones are short , they are usually broad and thick, and show one or more 
fractures wth ample callus The proximal segments of the limbs, the femora and humeri, 
are most severely affected, but the tibiae may also be enlarged The appearance of the bones 
suggests that the thickening is not due entirely to callus formation following recent or remote 
fractures It may be seen up to three months after birth but is seldom met with later Other 
bones show general osteoporosis and are similar to those seen in Type 2 
Type 2 — Slender, fragile bone type — This condition is seen m pre-natal cases which survii e 
more than a few months, and in all post-natal cases The skeleton as a whole is osteoporotic 
and the long bones are usually slender The cortex is charactenstically thin and of deficient 
density The extremities of the bone often appear large, and m older children they maj^ 
show varying degrees of honeycombing Occasionally the shafts of some long bones, perhaps 
after repeated fracture, may be slender and yet surpnsmgly dense as compared wath the 
ends of the bones Deformities due to fracture or bending are common Transverse hnes of 
dense bone, straight or wavy, often mark the ends of the metaphj^ses In one ante-natal case, 
at the age of fourteen years, many nngs of dense bone w'ere seen m the epiphyseal hnes m the 
region of the knee joint The fibulae may be reduced to little more than faint lines The 
skull IS thin and Wormian bones may be present The pituitarj^ fossa is normal The petrous 
bone may show excessive density The vertebral bodies are translucent, shallow , spread, and 
biconcave, the intervertebral discs being biconvex 

Type 3 — Osteogenesis inipeifecta cystica — Tins name w'as suggested m 1935 for cases with 
pronounced honej^combing of bones It is extreme^ rare Onlj two linng patients and one 
post-mortem skeleton are included in this senes The condition dates from birth It is de- 
finitely progressive Cystic changes ivhich are more pronounced in the lower than m the 
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upper limbs become increasingly e\ndent with advancing years During the first few } ears 
of life the upper limbs may show no more than simple osteoporosis Deformity due to fracture 
and bending of bone is progressive Hereditar}' and familial influences are not in evidence 

111 the two cases here recorded the sclerotics were not blue The condition differs from 

multiple diffuse fibrosis of bone m that bone change occurs much earlier, the radiographic 
appearances are not reallv similar and the histological appearances are quite different 
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The writer is greath indebted to his iiiany friends who ha\e supplied Iiim with clinical details of 
cases under their care 1 igs 15 6 and 24 are reproduced by courtesN of the British Journal of Surgerj 

CASE 1- OSTEOGENESIS IMPERFECTA— Thick Bone Type— Pre-natal 

(Figs 1-4) Male Lned three dats 'llnrd child — others healtht No historj' of bone 

fragihtj'’ in familj Ossification of skull ter\ imperfect and patcht Verj large fontanelle 

Bossing of parietal bones Numerous fractures including most of the nbs (under Dr G F StiO) 



/ 


Case 1 


Greatly thickened cylindrical 
not entirely due to callus 


Pig 1 

femora with multiple fractures the ° 

L'pper ends of tibiae somew hat enlarged 
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Fig 2 


Case 1 Note that there are fractures of all long bones including the 
clar icles r\ Inch shou some relatu e thickening also fractures of most of the ribs 



Fig 4 

ric 3 Case 1 Section of femoni shaft I ragmentarr 

Case 1 Note the relatu e shortness fonnation complete absenec of continuous 

of hnibs suggesting achondroplasia cortical lacer beneath thickened periosteum in this 

^ c'lsc imrkeci aencIenc^ of csteoblasts 
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CASE 2— OSTEOGENESIS IMPERFECTA— Thick Bone Type— Pre-natal 

(Figs 5-6 ) Female Lived ten weeks Seventh child Mother very poorly nounshed 
dunng pregnancy Other children healthj Skull very imperfectly ossified Serum calcium 
low — 5 45 mg per cent (Under Dr F J Po5mton ) 



Fig 5 

Case 2 Note the short thickened humerus Mith 
fracture and callus formation The radius and ulna 
are not generally thickened but are poorly calcified 
n itli thin translucent cortices and somen hat bulbous 
extremities 







Fig 6 

Case 2 The tibiae as nell as the femora are affected bv the general 
thickening nhich is apparently not due to callus 
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CASE 3 OSTEOGENESIS IMPERFECTA — Slcnclcr Bon 0 Type 

(Figs 7-S) Girl aged si\ jeais ITiston impLilect but almost certainly pre-natal in 
origin Only child Dwaifed Has had man\ li k tints Sclerotics blue, but not markedty so 



Tig 7 

Cases Femora show \erj slender shafts with much deformity due mostly to mal- 
union of fractures Typical osteoporosis of the ends of the bones and the epiph) ses 

Pel\ IS slightly deformed 




/ 




Fig 8 

Case 3 Typical slender imperfectly ossified tibia and fibula with marked aeformitr apparenth 
due more to bending (molhties) than to fractures Bones of foot show similar fragile appearance 
^’'ote the poor cortex of tarsal bones which do not show the pencilled outline seen when 

translucenc) is due to simple atropha 
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CASE 4— OSTEOGENESIS IMPERFECTA— Ante-natal (Brother of Case 5) 

(Figs 9-10 ) First fracture at si\ months, though disease certainly ante-natal Sever 
case Has never walked though aged eleven }'^ears when last seen Sclerotics not noticeabl 
blue Elder sister also affected (Case 5) but a brother and sister, the first and third children c 
the famil}^, are normal No known hereditar} influence Died when aged nineteen 3^ears 


1 

I 

{ 


I 

I 


\ 

1 


Case 4 libia -Hlion aged 5 >ears (Fig 9) 
shov s extremely slender fragde bones rv ith 
one fracture t\ hen aged St 3 ears (Fig 10) 
extremities of femur show tvpicalh poor 
ossification Central portion of shaft slender 
but sclerosed Ununited fracture w ith per- 
sistent tendenci to angulation 



Fig 9 


Fig 10 


CASE 5- OSTEOGENESIS IMPERFECTA— Ante-natal (Sister of Case 4) 



Fig 11 


Case 5 at 12 years of age Slender femora w ith coxa \ ara 
Tri-radiate peh is and scoliosis Shaft of left femur fractured 
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CASE 5-OSiEOGCNESlS IMPERFECTA -Ante-natal (Sister of Case 4) 

(Figs. 11-1.1) Bum with fractal cd Immcuis I ns.t seen at age twehe jears Sclerotics 
not blue Has shown some tendency tow aids iinpioiement Angular deformit} of nght 
tibia and left fennii lesnlted in vera delated union of fiactures of these bones with a strong 
teudenct to refractuic \\ as able to w alk w ith appliances for i^anous periods between fractures 
Dwarfed — not entireh b\ fiactnies Set eie scoliosis Tn-radiate pehis — bones are therefore 
soft as well as ft agile \t age twentv-nine tears is able to walk, and w'ork as a secretart 



Fig 12 


Fig 13 


Case 5 at 16 years of age Note the slenderness o£ 
right femur and marked shortening of left femur 
due mostly to anterior bon mg 


Case 5 at 19 rears of age Left femur shona gros^ 

anterior bowing the result of repeated fracture^ out 
incompleteK united after manr month.. 
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CASE 6— OSTEOGENESIS IMPERFECTA 

Ante-natal (Fig 14 ) Male aged se\ en- 
teen years Born with one leg fractured 
Histor}'^ of at least seventeen fractures 
Sclerotics markedl} blue Half-sister 
(same mother), has blue sclerotics but no 
fragiht}' Tn-radiate pelvis Scoliosis 


CASE 7— OSTEOGENESIS IMPERFECTA 
Post-natal (Fig 15 ) One of tv in girb 
aged seven years Both were affected 
and both showed blue sclerotics The 
onset was post-natal There were familial 
and hereditary factors A comparatu eh 
mild case 




I 





0 

1 


\ 


N 



Fig 14 


Case 6 Note the unusual general cancellous 
appearance vith poorty defined cortex and 
general osteoporosis The deformity suggests 
bending of the bones rather than malunion of 
fractures, but the leg has been fractured at 
least once 



Fig 15 


Case 7 
times the last 


This leg has been fractured 


1 year ago Shoiis 


typical 


Limes Liic idsL t .mncT- 

slender fragile type of bones ’"“T. Vured 
fectly united fractures \ery easily 
Child i\as i\alking Deformity correcteu 
open operation 
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C\SE 8— OSTEOGENFSIS IMPERFECTA— Ante-natal 

(Figs lb-17 ) Female bab\ aged nine months Born two months 
prematuielx with a leg broken Tlie head w'as markedty flattened antero- 
postenorh \ ^cr^ se\eic case with multiple fractures of nearty all 
libs, both thighs, both legs, both aims, and both forearms, and with gross 
defoimitics of the limbs 


t 


t 


1 


I J 

\ 

I 



Fig 16 

Case 8 Note that nearly all the ribs are fractured some are broken 
m tn o or three places Jser ertheless the child r\ as ah\ e nine months 
after birth The upper limb is typical of the condition n ith multiple 
fractures and gross deformity 
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Fig 17 

=To' f,l ”k“ rpSM™ 

(Fig 16) and of all four limbs ( alf lone bones of the low er limbs 
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CASE 9— OSTEOGENESIS IMPERFECTA— Mild Post-natal Case 

(Fig IS) Male aged se\en jeais The patient’s father broke his leg three tunes between 
the ages of fouitecn and sixteen, but has not blue sclerotics No other fractures in famil}^ 
The child’s sclerotics are lathei blue Onlj'^ three fractuies to date 




Fig is 

C^se 9 Spine bhoxis osteoporosis sMth ^ery sl.allon b.conca^e ^ertcbraI bodies and deep 

biconre-v discs 
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CASE 10~OSTEOGENESIS IMPERFECTA 

(Figs 19-22 ) Male aged nine years numerous fractures dating from birth Scohos 

and tn-radiate pelvis Circumference of head twenty-two and a half inches — of afadome 
tv entj^-three inches Has never walked Sclerotics not blue When sitting, height w- 
seventeen inches Blood chemistry' shows no stnking abnormality Was still alive at the aj 
of nineteen y ears (Under Mr H Ty^rrell-Gray ) 



Fig 19 

Case 10 Note the absence of cortev. and the suggestion of honeycombing of the bones 



■v 

Fig 20 

Case 10 The bones are grossh deformed and there is almost complete absence of cortev 
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Fig 22 

Case 10 Male aged 9 years with ^ery numerous fractures dating from birth Note the 
bulge in the temporal regions The circumference of the head was twentv-two and a 
the circumference of the abdomen tw enty-three inches the sitting height se\ enteen inches Ga 

of the teeth is not bad 
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CASE 11— OSTEOGENESIS IMPERFECTA 

(Fig 23) Gill aged foiiitcen \eais Pre-natal onset No hereditan oi familial 
influence femporarv teeth e\cie maikedl\ tiaiisliieent Sclerotics not blue ’\Ian^ fractmes 
had been sustained — fourteen in the Inst tince ^ears of life 



Fig 23 

Case 11 Curious multiple circular opacities or rings in the matapinsos and tpipluscs of 
the femora and tibiae adjacent to the t^\o knee joints Comparable changes were not seen 

elsewhere in the skeleton 
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CASE 12— OSTEOGENESIS IMPERFECTA CYSTICA 


(Fie^s 24-33 ) Girl, seen at the age of five j^ears, and again vhen ele\en years of age 


Family history — Father normal j\Iother, and several members of the mother’s familv, 
including her father, were said to have bimsh sclerotics, but there was no history of bone 
fragility The patient was the third of fi\ e children , two have blue sclerotics vathout bone 
fragiht} , and the others are normal 


Clinical hisioiy — Histor’^ of man} 
fractures, the condition was said 
to be congenital She was not deaf 
The sclerotics were not unusually 
blue The head was not of tj pical 
shape, there was no bulging in the 
temporal regions There was scoliosis 
Deformity of the pelvis was sereie 
and apparently responsible for faecal 
obstruction when she was in hospital 
She could not walk but made good 
use of her arms 


Blood examination — Red cells, 3 6 
million lute cells, 8 6 thousand 
Lvmphoc} tes, 60 5 per cent \\ asser- 
mann reaction negatn e Slight 
trace of albumin m unne but blood 
urea within normal limits Serum 
calcium normal (complete investi- 
gation of calcium matabohsm was 
impossible) Phosphatase raised 
(1 42 units — normal 0 1 to 0 2) 


Radiogi apliic examination — Hone} - 
combing was distributed 
throughout the vhole skeleton but 
not in a uniform manner In the 
lower limbs it was fairl}'’ general, 
but in the upper limbs (at the age of 
five years) only the metaph} ses were 
c} Stic This was strikmgl}' so in the 
radius and ulna By the age of 
eleven years, when the condition 
appeared to have increased in 
seventy, this distinction was much 
less obvious 


_ki 

nr 24 

Case 12 Radiograph of tibia ^\hen aged 5 
Note the markedh cystic condition of the m hole 
tibia and fibula The foot shows no special e 


Microscopic examination of bone — Micioscopic sections of bone from the tibia sho\ 
medullary spaces filled vath loose vascular fibrous tissue 

Subsequent histoiy — By the time the child v as ele\ en } ears old the deformities 
become much more accentuated At the age of eighteen }ears the bone changes " 
unuersal, even the skull showing changes The girl died when aged twenty-three years 
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Fig 26 

Case 12 Radiograph of femora and pehis at the age of 5 rears 
general cystic condition There is marked deformitr of tlie pen 
(Fig 26) IS a microscopic section of a fragment of tibia shoeing 
spaces filled rr ith loose r ascular fibrous tissue 


shoMS almost 
. IS The inset 
the medullarv 
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Fig 29 

Case 12 Aged 18 years The upper limbs show generalised c\stic changes in all bones with 

old and recent fractures 
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Fig R) 

Case 12 Aged IS 3 ears The hand shows almost unncrsal 

(.hanges 



Fig 31 

Case 12 Aged IS jears The lower limbs show gross cj'stic changes particularly marked 

at the extremities of the bones 


bone and joint slrge'=' 
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CASE 13— OSTEOGENESIS IMPERFECTA CYSTICA 



Tig 34 

Radiograph of part of a skaleton in the museum of King s College Hospital The history 
unknown Apparently of adolescent age Multiple fractures scoliosis and deformitj of 
peU IS are seen The marked cystic structure of the bones seems to justify inclusion in 

cystic class of osteogenesis imperfecta 


Foo/nofe— Attention has been called by Professor S L B\ker to a very rare complication of osRogene^ 
imperfecta nameh H\perplastic Callus Simulating Sarcoma (Journal of Pathology and t>a 
1946 58,609) 
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THE ROBERT JONES TRADITION 

G R GiKDLLSTOM , 0\I OKD, EiNGL VVD 

J lOiii a I ntuu gncii al the II nigfuld Mom-. Oithopauhc Ho^piln! 0\jo> / June 1947 

Eoui 01 Ine 3 cais after 1 qualified, and knowing almost nothing about orthopaedics 
which at that tune was little understood in the medical schools of London, I came across 
Robert Jones at Bascluirch Robert Jones himself w^as a great disco\erv, and wEat I saw^ at 
Baschurch was a re\ elation Children suffering from tuberculosis of the spine or hip, wEom I 
had seen m the w'ards and balconies of mj^ teaching hospital — pale and suppurating, inherited 
from dresser to diesser, until the}' died of lardaceous disease, I found m this Shropshire 
village hospital m the best of health and spints I began going to Baschurch to accompany 
Robert Jones on his Msits It was rather like going to school again, a new kind of school 
in which the class w'as carried along at the pace and in the manner of the Master Before 
long I found myself on the staff, and a little later I had abandoned general surger} , 
for I had found my job i 

Tw’o other people w'ere concerned m the making of this tradition One was Agnes Hunt, 
now' Dame Agnes, to whom the hospital ow'ed, and looked for, everything She had started 
it and it W'as w’holl} hers, though she surrendered her dominion to Robert Jones W'hen he 
W'as there To be at W'ork w'lth him w'as a joy You shared m his obvious enjoyment, and 
if } ou w ere quick enough you could lend a hand But w'hen you w'ere w'orking on her staff 
at Baschurch you had to do your stuff and like it, and go on liking it — more patients to see — 
more operations to do — till the work w'as done Miss Hunt saw to that < The second was 
Hugh Ow'en Thomas w'hom I never saw' Born in 1834, he died in 1891 with body and mind 
burnt out b}' an eager and indomitable spint This spirit lived on in the much stronger 
frame of his nephew', Robert Jones , and Thomas contnbuted his full share to that potent 
brew which supplies the Robert Jones tradition wuth its strength and life-giving properties 
You w'lU understand that this is not a clinical lecture, and that you must look elsewhere 
if you w'ant to acquaint yourselves with the scientific and clinical contnbutions of H 0 
Thomas and Robert Jones The professional wntings of Thomas are still of vivid interest 
You should also read Dame Agnes Hunt’s Autobiography (1938)^ and her excellent little 
book on Orthopaedic Nursing (1923)2 My first purpose is to give you some conception of 
these three great characters Then I shall try to penetrate the secret of their extraordinary 
skill, energy, and influence — that way of life which lies inside the Robert Jones Tradition 
My account of Robert Jones comes from long and intimate personal knowledge as 
disciple and friend, but I owe much to his Lt/e by Frederick Watson (1934)2, his son-m-law', 
and to letters I have received from Hilda Watson his daughter, from McCrae Aitken, w'ho, 
\vith Naughton Dunn and myself w'orked with him and for him at Baschurch, from Sir John 
Goodw'in, D G , R A M C , 1918-23 , and from a Robert Jones Memonal Lecture by Harry Platt 
(1943)^ I have also included extracts from the bnef biography I contnbuted to the Dictionar} 
of National Biography Of Hugh Ow'en Thomas there are two complementary accounts— 
a Peisonal Study by Watson (1934)2 and a presentation of his Principles and Practice by 
McCrae Aitken (1935)2 He also figures in that classical collection of bnlhant and pene- 
trating studies of Mendel s of the Maimed by Sir Arthur Keith (1919)®, a book which established 
the foundations of orthopaedic surger} , and is of extraordinary interest and 's alue 

Robert Jones was born m Rhyl, June 28, 1857 , the eldest child of Robert Jones, a 
lournahst of London, and his w'lfe Mary {nee Hughes of Rhuddlan, Flintshire) , and grandson 
of Robert Jones of Rhyl, an elder of <^he Welsh Methodist Cahamstic Church His father 
"as a man of great charm, and his portrait leaves no doubt as to the beaut} and dignitv of 

I This IS IMy Life Blackie London 2 Hall the Printer Oxford 

3 Hodder Stoughton London -1 British Journal of Surgeri 30, 291 

5 Oxford Unii ersit 3 Press 6 Hodder (S. Stoughton London 
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his person He as adored by his young son, and his early death from typhoid fever in 1875 
put a tragic end to a growing fnendship between father and son 

In 1870, three 3 ^ears before he left Sydenham College, his uncle, Hugh Owen Thomas of 
11 Nelson Street, Lnerpool, offered him a home if he should decide to study medicine To 
the woild’s great good fortune he did come to this decision and accepted his uncle’s im itation 
So in 1873, aged 16, he left London for Liverpool \\’hat a strange expenence it must have 
proved' Hugh Owen Thomas was a genius of extreme individuality and an extraordinary' 
way of life, he was onginal, autocratic, and solitary, he possessed a spint of inquiry which 
was a perpetual challenge, he practised an intellectual austenty wLich was also a sleepless 
search for truth 


Robert Jones himself has given us this description of one of his uncle’s typical days 
“ At SIX o’clock in the morning Thomas was alreadj' on his rounds, seated in a high phaeton 
built to his own design by his smith on the premises Sitting at a great height and behind 
two beautiful horses he visited a dozen patients before breakfast ” Before W'e follow 
Thomas on this early morning round, let us hear \^atson’s descnphon of the equipage 
“To his contemporaries, whether patients or the general Liverpool public, the spectacle 
of H O Thomas was one of the sights of the town His diminutive figure tightly en- 
closed in an elaborate coat, his ‘ second mate’s discharge ’ hat as seamen called it, pulled 
down over one eye, his tremendous gauntlet gloves, his cigarette, then quite a cunositv 
m itself — here was a Dickens character in everyday life Place this unusual personage 
with his beautiful wife beside him in a very high home-devised chanot painted scarlet, 
and called not inappropnately the ' fire engine,’ set two high-stepping black horses in the 
shafts (and sometimes tandem), and there ivas H O Thomas going his rounds 

“ It often happens that when he knocks at the door, usually wnth his bare knucUes, an 
empty can is handed to him, but as a rule they know the knock The patient may have a 
broken leg, intestinal obstruction, or pneumonia There is always time for a cheen word 
of advice and admonition If it is a broken thigh the extensions may want tightening, or 
pressure pads adjusting, and many warnings are sure to be given to the household that no 
bandage is to be meddled with Another house is visited and he finds that the bandage has 
been loosened in a case of Pott’s fracture The surgeon storms and the patient is immediately' 
penitent He is no longer to be trusted, however, so the bandage is reapplied and a large 
pm fastens it , but before the surgeon leaves, a blob of sealing wax covers the pm, and with 
a signet ring removed from his finger it is sealed wuth the initials ‘HOT’ Another visit 
and Thomas is seen carrying a boot into the house in one hand and a box containing enormous 
cutting shears in the other hand He is about to transform a bed splint into a caliper in a 
case of tuberculous knee, for the time for walking has come And so the round goes on 
until breakfast, which consists of a cup of tea and a couple of bananas The meal rarely lasts 


for more than ten minutes 

“ From nine until two he was at work in his room, where he meets with every vanety 
of cases, both medical and orthopaedic During the morning he will see between thirtv an 
forty patients, prescnbe and dispense medicine for them, dress their wounds, reduce their 
fractures and dislocations, and give each one his individual attention Long expenence on 
the surgical side has enabled him to make a rapid diagnosis and to ask only those question 
which have a direct beanng on the case So through all his cases one finds that Thomas 
has formulated principles, and diagnosis is based upon the relations of symptoms ^ . 

" His methods of examination', although rapid, are very gentle He has won er 
knowledge of the movements that give nse to pain, and of the value of an accurate gnp 
in stead 3 nng muscle and supporting hmb Whenever he has to handle a fracture he 
suades the patient to abstain from all effort and to leave the muscles slack, knowing ^ 
well how often pain is self-inflicted There is hardly a morning without one or two case 
fractures and these are always expeditiously dealt with without anaesthesia 


THE JOURNAL OF BONE AND JOINT 


SLKGEP' 



Tin U013LR1 JONLS TRADITION 


189 


'"Ihe cquipmcn< of the establishment in Nelson Street is such that no outside aid is 
needed There is a blacksmith at work m a smitln , a sadler finishing off the \arious splints, 
and the duties of others are the making of adhesu e plasters and bandages, and the preparation 
of dressings Theie are splints of every si/e to suit any -possible deformity that may appear, 
or for any fracture that may have occurred No matterjrbm what distance a patient comes, no 
matter whether the affection be spinal caries, hip clis^se, or fractured thigh, he is abvays able 
to return home in an hour or so, most accurately fitted with a simple and appropnate splint 
To see Thomas at work in his surgerj was a liberal education His mechanical know- 
ledge was so profound and his observation so accurate that wdien a splinted patient appeared 
before him in discomfort there w'as no occasion for speech , the faultj" spot w'as immediatel)" 
pounced upon and corrected wuthout delay Although the examination was bnef it was 
intensely concentrated and it w'as useless for either patient or assistant to ask any questions 
w'hile it W'as in progress 

“ Before starting for the afternoon round there may be a case of old dislocation of the 
shoulder w'aiting to be reduced, the displacement perhaps se\ en weeks old It is now half- 
past two and people have to be seen at their homes wuthout delav, for at four-thirty Thomas 
has a case at Nelson Street 

“ His last meal finished, he burned from the table to see his evening flock, W'ho con- 
tinued to come until eight o’clock Although most of these w'ere Club patients, quite a number 
were surgical cases, but the patients had more confidence m him than in hospital In spite 
of his strenuous da\' he is iinght and cheery, for he loves to chat with the w'orkmg man on 
the character and scope of his w'ork Usually at eight he made his last round, confining his 
visits to those cases anxious in themselves, or interesting from the point of view of investiga- 
tion It was ahvays an interesting round because compound fractures and intestinal obstruc- 
tion w ere often encountered 

" From nine-thirt}'’ to tw'elve he either worked in his lathe-room — which w'as fitted wnth 
the most modern machinery, making new surgical instruments or repairing old ones, or he 
w'ould find his w'ay to the library to read and w'nte 

" This then is an ordinary day’s work, and to anyone w'ho knew Thomas, wnth his frail 
bod} and anxious mind, entenng wholeheartedly into his patient’s troubles and always un- 
sparing of effort, it is a marvel how he could work continuously at such pressure for over 
thirti \ ears, for it must be remembered that he never took a holiday Dunng all these years 
of work he w'as only away from home some six nights, and even on Sunda}^ mornings he had 
his free clinic, when nearly 200 cases, many of them of great interest, collected from all parts 

Beside all this arduous clinical work he managed to contribute to medical literature a 
senes of books in which he set out his pnnciples and his practice, illustrated by case reports, 
the whole conveyed in his own incisive, inimitable manner 

It Was indeed well that his nephew was so vigorous that he managed to combine the 
arduous life of a medical student wnth an eager participation in his uncle s life and w'ork 
a part-time apprenticeship of great value, if of a restless and exciting quality No doubt 
young Robert Jones owed more than he knew' to his Aunt Elizabeth, w'ho, serene, affectionate, 
and religious, fostered a homely atmosphere in 11 Nelson Street w'hich without her cultured 
and kindly presence might well have proved unbearably restless and disturbing Here Robert 
Jones grew up, absorbing into the soundness and strength of his nature the dominant passion 
for effective service, with a complete disregard of self, w'hich burned so fierce!} m his uncle s 
frailer form . 

In 1881 he w'as appointed Honorary Assistant Surgeon to the Stanle\ Hospital In 

1887 he married Susannah Evans, daughter of a well-knowm Liverpool merchant Then in 

1888 he became Consulting Surgeon to the Manchester Ship Canal Platt speaks of this 
as “ one experience in the early career of Robert Jones which, in its far-reaching 
consequences, might bring reassurance to those who see the life of an induidual man 
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as a tiny part of the continuum of a larger design and purpose In the early 1890's the 
citizens of the great cotton mart of Manchester vicanously earned through a feat of engineer- 
ing which brought the sea some thirty miles inland to the heart of the city Dunng the con- 
struction of the Manchester Ship Canal nearly ten thousand men were engaged m the arduous 
and dangerous work of excavating the new watervva}'’ There must have been men of intelli- 
gence and foresight m charge of this undertaking, for not only was the need for a casualtv 
service realised from the first, but Robert Jones, the pupil of H O Thomas, was selected to 
organise and control this service 

" ^^dlen fully developed, the Ship Canal accident service included a chain of first-aid 
posts and three receiinng hospitals — wooden buildings, erected at strategic points between 
Manchester and Liverpool, each one in charge of a medical officer The railway which ran 
along the line of the canal was also used for the transport of the injured men Robert Jones 
himself often travelled by the little ambulance train when summoned bj telegraph to deal 
ivith the most senous injunes 

“ For four years this industrial battlefield provided a wealth of expenence both in 
organisation and in the surgical treatment of accidents In after years Robert Jones w'ould 
conjure up from the stores of his memorj? — for no documented records had been presen ed— 
a vivid account of this chapter of his life He told us of the large numbers of amputations 
which were needed for seiere crush injuries of the limbs, and how he had tned, but soon 
abandoned, the gmllotme operation Shock was treated by warmth, morphia, and hot drinks, 
and the mortalitj was surpnsmgl) low The Thomas splint was used, secundum arteni, for 
the immediate fixation and transport of the lower limb fractures, thus foreshadomng its intro- 
duction some twenty -fire years later to the battlefields of France W e thus see how it came 
to pass that when the Great \Tar of 1914-18 flooded our military hospitals with compound 
injunes of the limbs, no other British surgeon had so much to offer to his fellow-countrymen 

In 1889 Robert Jones was elected Honorarj'' Surgeon and Dean of the Clinical School of 
the Royal Southern Hospital Suddenlj'^ in 1891 Thomas died, and Robert Jones w^as left 
alone m Nelson Street, face to face \snth “a decision upon which hung” as ttatson 
reminds us ” the whole future of British orthopaedics ” He was now' on the staff of the 
Royal Southern Hospital as a general surgeon, and Dean of the Climcal School His future 
in general surgery was assured M'as he to confine himself to orthopaedics — or was he to 
adopt the more pleasant and profitable life of general surgery ^ Only those w'ho sense the 
professional w'orld in Liverpool at that time can appreciate the attraction that must have 
rested in the wider professional fellow'ship and greater scope of general surgerj-, especially 
to such a man as Robert Jones \et once again he made the nght decision 

Sometime in 1900 Robert Jones the surgeon met Agnes Hunt the nurse, herself dis- 
abled by pain and persistent active tuberculous disease of the hip She has described his 
impact on her life and wrote " His character W'as a delightful blend of impish nuscbie 
and splendid understanding, love, and chanty To us w'ho were cnpples he came as a refresh 
mg breath from heaien, giving hope when hope w'as dead ” From this association of Robert 
Jones and Agnes Hunt there came the first country orthopaedic hospital for cnppled of eicri 
kind, wuth open wards in which fresh air, hope, and happiness combined to cure bod\ 
mind as one unit 

H O Thomas had laid the foundations, stated the principles, and given his iiephw 
an amazing example of selfless service Robert Jones followed Thomas in aiming at the 
of pain, illness, and disablement in the most practical and lasting way Thomas 
" Rest, enforced, uninterrupted, and prolonged " as the foundation of sound healing ^ 
with all our systems of compensation, benefit and dole, it may seem that he over-emphasis 
rest and failed to advocate the “ curative workshop ” so highly valued by his great 
and the " occupational therapy ” so nghtly now'aday's to the fore How he w'oul a^^^ 
smiled at our ignorance ' For much of his splintage was designed to enable men to go straig 
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on with, 01 quickly back to, tlic woik which alom kept them and their families from starvation 
or the w orkhouse 

MeaiiMliilc e\ ents had been ])rej)aniig Agnes Hunt for her part m the forging of tradition 
She had been learning in the school of suffering and fiustration 1 beliere that it took her 
ele\ en years to complete her nursing training, for slie had acti\ e destructn e tuberculous disease 
of the left hip, again and again the disease seemed to become quiescent, and she returned to 
her training, again and again recurrence of disease and pain laid her aside All this no doubt, 
enabled Agnes Hunt to understand her patients m a \\a\ that nothing but personal 
suffenng could teach Thus, when she started her huts in Baschurch, she could set a 
standard of nursing care m uhicli personal kindness vas combined with the most practical 
and constructu e skill 

Here she gathered round her girls of education and spirit to nurse the crippled children 
she had collected in this queer hospital, consisting of half-open liuts m thf" i ambling back 
premises of a house m a Shropshire village Because she ob\ loush demanded of herself more 
than was reasonabl}’ possible she could demand just a little less from these girls The patients 
thnved, but the nurses waited I Only the fittest survived — fittest in the best sense, for the 
' school” if hard, was good, and Sister Hunt kept a most perceptive and motherb ev e on hei 
nurses Miss Hunt herself learnt the use of frames, splints, and plaster of Pans from Robert 
Jones, and then became a great artist in orthopaedic nursing bv her powers of observation, 
and her determination that control should be accurate and effective wathout causing pain or 
discomfort Man}' a time I have knowm her, at the end of a long da} when e\ er}'one w'as i en 
tired, go off on her crutches through ram and darkness to a distant hut to make sure that the 
splintage of some cntical case was exactly nght 

The very spint of Baschurch w'as service — service to the patient both bv surger}' and 
by that most difficult form of nursing, the nursing of splints, frames, and plasteis, the nursing 
of the paralysed and the spastics It w'as expressed in skill, care, and kindness The children 
caught from Miss Hunt courage and cheerfulness Many an older patient found in her 
someone w'ho had suffered as they w'ere suffenng, and wdio knew' how' to keep alive that inner 
fire of resolution which, glowung m secret within the cnppled frame, forges the fragments of 
ambition into the Roosevelt or, indeed, the Agnes Hunt • We who worked with Robert 
Jones and Sister Hunt in the original Baschurch Hospital were ver}' fortunate Those 
Were golden days The tradition was in the foundry, w'hite hot and spilling ov'er > 

\ ou can imagine that life wath these three w'as never dull I believe that gleams of dour 
humour w'ere often to be seen through the strange facade of Thomas For instance, there is 
the story of the man with a badly dislocated shoulder w'hich Thomas had reduced Mdien 
asked for a fee of 5/— for its reduction the patient demurred “ As }ou like, said Thomas, 
we 11 soon put it out again for you ' ” Of course Robert Jones w'as the best possible 
companion, infecting every gathering with gaiety and good humour Mdien the British 
Orthopaedic Association visited a country hospital he liked to arrange a game of cricket the 
moment the day’s programme was ov'er As for Agnes Hunt she had the best possible sense 
of fun, and when she and Robert Jones w'ere together things never remained senous for long, 
for mischief would keep breaking out Their enjoyment of life w'as enhanced b} their perfect 
freedom from pnde, fear, and self-regard, those common sources of unhappiness The} had 
iTo feelings ” to be injured, no pnde to be hurt, no resentments to “ nurse , it was in their 
nature to prefer goodwnll, good humour, and good manners They had found something 
worth doing, and they did it with heart and mind and strength wath heart for thev cared 
intensely about it, wath mind in that they thought and w'orked until e\er\ process was 
mastered , wath strength in that they nev'er stopped or slackened until the dav ’s w ork w as 
done Of Robert Jones his residents were prone to sa} that he was all a great surgeon 
teacher, and friend could be, but that he possessed just one failing and from their point 
of vaew a gra\ e one — he never seemed to know w hen to stop w ork ' 
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Robert Jones and Agnes Hunt were great teachers both taught best by personal 
example , both had penetrating perception of the difficulties in the cure of deformity and 
the reasons for recurrence Thej saw that if patients could be brought under effective treat- 
ment at the earhest possible moment the advance of deformity and disease could often be 
checked very quickly, and by simple gentle methods, and furthermore that the results would 
be much more nearly perfect than is possible at a later stage In addition they knew that the 
best results would be made permanent only if cases could be kept under observation and 
contmued care 

Miss Hunt, who was herself a countrywoman and had done for a time the work of a 
distnct nurse, knew' that it was quite impracticable to expect patients to come long distances 
to an orthopaedic hospital until they were senously ill and cnppled , and that it w'as even 
more futile to expect a mother to bnng one of her children from a rural home to the market 
tow'n, then on by train to a distant hospital out-patient department, there to wait, eventually 
to be seen, and then to do the long journey in reverse Neither early' diagnosis nor prolonged 
after-care could possibly be achieved unless the specialist could be brought within easj 
reach of the patient For this reason she onginated the idea of clinics, scattered through 
out the region served by the central orthopaedic hospital, and visited regularly by the ortho- 
paedic surgeon and an after-care sister Miss J V L Brown was the first of these after-care 
sisters, and has always seemed to me the model on which all future after-care sisters should 
be built She enlisted the help of the Medical Officer of Health to the County and they 
agreed that not only' must the clinics themselves be organised, but that every step must be 
taken to teach — preferably by' demonstration — doctors, midwuves. Health Visitors, School 
Medical Officers, and, in some degree the whole population, the sort of case which should be 
sent to the orthopaedic clinic The great advantage of the stitch m time in orthopaedic 
work should be emphasised, in order that early diagnosis may be achieved and expert 
treatment begun prompth 

But before all this could bear fruit there came the first world w'ar Mhthin eighteen 
months Robert Jones had nsen from Major to Inspector of Mihtary' Orthopaedics, m 
1917 he was knighted and made a Companion of the Bath in 1918 a Knight of the Bntish 
Empire, and in 1926 a Baronet The loss of Lady Jones in 1918 w'as a terrible blow and a 
lasting sorrow', but his daughter Hilda took her mother’s place, and undertook such care as 
w as possible of a man who w'as gone before eight o’clock and came back twelve hours later, 
hungrs and tired at the end of a long day'’s work, often wth a group of visiting surgeons’ 

Dunng the 1914-18 W'ar his teaching and influence spread not only in the Army but m 
the hospitals throughout Great Bntain He w'as immensely' helped by a number of Amencan 
orthopaedic surgeons led by Joel GoldthAAait and Robert Osgood of Boston, Mass In 
field the Thomas splint had reduced the mortahty' of gun-shot W'ounds of the femur from SO 
per cent to 20 per cent , and at home a great orthopaedic organisation had been set np 
was one of his major sorrows that soon after the w'ar most of the units he had organise 
w ere dispersed He made great efforts to preserve the Shepherds Bush Unit as a centre o 
orthopaedic teaching and research, but they were unavailing The Baschurch-Shropshire 
prototype remained Here at Oxford the M'lngfield Hospital and its service m Berkshire, 
Buckinghamshire, and Oxfordshire was grow'ing, but it was clearly' necessary to mu i|G 
these units In 1919 Sir Robert and I descnbed our national scheme and its benefits in 
Bntish Medical Journal (1919, 2, 457) w'lth the result that the Central Council for the sre 
of Cnpples W'as set up Thus a sy'stem of Regional Orthopaedic Hospitals and Clinics 
grown up throughout England, and is grow'ing in Scotland and VHles ^ 

Each central hospital is linked w'lth general and cottage hospitals, and scattered 
serv'C every' village in its region This w'as indeed the first of the regional specialist 
In order to estabhsh and maintain first-class ser\ ices in any region it is necessary to 
the unstinted sendees of orthopaedic surgeons wath a id interest in the care and cu 
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cnppled children To help them m their work the}' need after-care sisters of similar quahtN 
and training, expert in all orthopaedic treatment including the remedial use of plaster of Pans 
The technical requirements of the orthopaedic surgeon and the after-care sister are, of 
course, important But certain personal charactenstics are also required if the service 
IS to be effective Both surgeon and after-care sister must be so keenly interested m the 
diagnosis and treatment of orthopaedic disabilities, slight or severe, that they are prepared 
to endure cheerfull}' a great deal of work which w'ould otherwise be tedious drudgery, and 
throughout it all give both patient and parent the impression that thev regard each and 
every case as of particular interest and importance Only m this way are patients and parents 
convinced of the necessity of carr3nng out exaetty the instructions thej' are given onh m 
this w'a}' are they content to take the trouble which regular attendance over a long period 
involves In the great proportion of cases professional interest is shght, because the case is 
recognised immediatel}' bj' the expert eye, yet it is in these minor cases, and ver} numerous 
they are, that the prevention of disability can most often be achieved, ard b}' simple 
measures w'hich do not interfere with school life But such measures are suciessful onl} if 
they are earned out ivith enthusiasm as w'ell as regularity How w'ell Robert Jones knew 
all this McCrae Aitken, my colleague at Baschurch, wntes “ Though I cannot ever 
remember Robert Jones use the w'ord psychology he was reall\ very strong on the psjeho- 
logical side I remember one out-patient day w'hen he saw four new cases of babies with 
congenital club foot Afterwards a house surgeon said, ‘ hat a fraud Bobbie is ^ He talked 
to each of those mothers as if her baby was the most interesting case he had ever seen That 
young man did not reahse that to each of those mothers her owm club-foot baby was the 
most important thing in the world ” 

Meanw'hile honours w'ere showered upon Sir Robert at home and abroad the Liston 
Victona Jubilee Pnze, the Cameron Pnze, and that rare honour the Distinguished Service 
Medal, USA He was given honorary degrees by the University of Wales, McGill Universit} , 
Montreal, Harvard and Smith’s CoUege, USA, Liverpool University, and Yale, USA 
He became without question the quasi-permanent President of the Bntish Orthopaedic 
Association, an Honorary Member of the Amencan Orthopaedic Association, and the First 
President of the International Society of Orthopaedic Surgery He received the F R C S of 


England “ by election ” 

On his seventieth birthday he was asked to dinner by a company of his fnends who 
had collaborated to produce the Robert Jones Birthday Volume (1928) as an expression of their 
admiration and affection It was a dehghtful occasion But his other fnends were innumer- 
able, among them GrenfeU of Labrador, Joseph Conrad, Professor Blair BeU, Dr Charles 


Macahster, and Dr John Ridlon of Boston 

He remained pleasantly immune to worldly wisdom He made fnends equa y wit u e 

and docker He understood and enjoyed almost every form of sport, he was a formida e 

boxer m early manhood, and always dehghted m a game of cncket Indeed he lo\ e e\ en 
thing that brought men together m fnendship Yet one had only to be with lospi 

to know that above all else his heart was in his work with an unfaihng zest for the case 
a quick intimacy with the patient, and a way with children b}' which the} new a 
how much he cared for them His heart was eager, gay, and generous, his mind recep ue 
deep, and sound, his hands strong, his touch hght He w'as a clinician of unnva e 
evpenence and resource, and an admirable teacher He had founded a new' School of Ortho- 
paedics , what IS more, he had brought Bntish orthopaedic surgeons together with a strong 
sense of fellow'ship We had become eager to learn, and as ready to discuss our ai ures 
our successes for he had given us a true sense of values Sir John Goodwin well wrote 
“ he w'as the soul of honour and mtegnty ” Tow'ards the end he spent muc ime in 
loiely country of North Wales at Bod}mfoel with his daughter Hilda and her husban , 
Tredenck Watson, M F H And there on Januari 14. 1933, he passed peacefulh awi\ 
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Lord Movnihan, PROS, colleague through the war and thereafter, contnbuted to the 
British Journal of Stagery (1933, 20, 545) an admirable appreciation of the surgeon and the 
man He wrote ‘‘ Robert Jones is dead England parts m gnef from one of her greatest 
surgeons and finest gentlemen , orthopaedic surgery loses the supreme master It was a 
wonderful expenence to visit Robert Jones and see him doing his routine hospital work On 
arnval one w^as presented with a list of twenty-five operations to be performed ' Robert Jones 
worked mth almost incredible speed, and was supported by a team as efficiently trained 
as any one has ever seen There seemed a silent conspiracy of united relevant effort in which 
every single person from surgeon to theatre porter took part The surgical technique was 
flawless , there was none better m the whole world, and Jones enjoyed the distinction of beuig 
a fast operator whose technical methods had no weakness and did not give way under strain 
of speed There is far too often a sacrifice of safety to haste , speed should be the accomphsh 
ment, not the aim, of an operator As Jones worked, the clock seemed to be losing time 
There was no slightest suspicion of hurry One act followed another m due order without fuss, 
without delay , before one was prepared for it the list of operations was completed, and one 
began to wonder whether anything could conceivably go wrong with such superb unapproached 
mastery of diagnosis, of perfection m technique, of infinite resource Many of Robert Jones’ 
methods were of his own devising , he would employ, almost rvithout one being quick enough 
to notice it, a dernce which alone would have made the reputation of another man He would 
fashion a splint and make one feel that the pliant metal knew what was expected of it He 
was, m fact, a consummate artist, m design and m accomplishment 

“ It IS impossible to tell truly of the love his patients bore him He was greeted by the 
children m the open-air wards at Heswall, not with quiet respect but literally with a yell of 
delight His manner to them all, his patience, tenderness, loving care, sweetness, and 
infinite gentleness, were a lesson to aU It may be doubted whether any man could ivin such 
lo\ e from patients as he did , his charm and kindness and compassion were infinite 

“ Robert Jones was a man of great physical power And he was above the tyranni 
of fatigue He went from one task to another with the gay inexhaustible spnghthness of 
youth, and wherer^er he went men’s hearts were lightened, their courage strengthened and 
their jo}^ increased, their ideals made more glowing He w'as the perfect fnend The 

kindly word, the cheenng smile, the tivmklmg eye, the whole magnetic personahty of Sir 
Robert Jones remains only as a memory ” 

In the chapel of the Shropshire Orthopaedic Hospital there is a tablet on which is en 
graved “ To the Glory of God, and in loving memory of Robert Jones, Great Surgeon and 
Greater Man Who devoted his life to the healing of the maimed and the cheenng of the 
‘ desolate ’ ” And in the Times was wntten “ The shining lustre of his name is an abiding 
glory to Bntish Surgery , but it is the man himself whom his fellow-countrymen toU wish to 
hold m remembrance ” 


THE NEW ORDER OF ORTHOPAEDICS 

Meantime the new order of orthopaedics, with its regional units of central hospital and 
surrounding clinics, had been growng In 1919, Oxford and its three counties took shape, 
much on the Baschurch model Other units soon followed, and the organisation m Bntain 
now almost complete The system has been tested for twenty-five years and found to wo 
It IS based on sound pnnciples and made effective by early diagnosis, prompt expert re 
ment, and continued after-care 

1 Early diagnosis is made possible by including m the team field-workers of aU so 
in order to ensure early introduction of the potential cripple to the orthopaedic clinic, 

2 Prompt expert treatment is given both m the out-patient clinic, and if necessan 
in the central orthopaedic hospital , 
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3 After-care lield-woiktis and the out-patient team are relied upon to ensure 
and facilitate regular clinic attendance 

We have pro\ ed that the s\'steni woiks all along the line, that disability is thus prevented, 
cured, or reduced to a minimum, and that derelicts, or would-be derelicts, are restored to 
actne, enjoyable, and productne life It is an essential part of the Robert Jones order of 
orthopaedics ou have been told of its origin — how it so happened that Robert Jones the 
medical student went to live with his uncle, Hugh Owen Thomas, the doctor son of a well- 
known bone-setter, hov Robert Jones the orthopaedic surgeon met Agnes Hunt the 
nurse, how it so happened that each of these three had exceptional gifts, and had been 
prepared exactly by herediW, training, and circumstance for what was coming It was as 
if they had been cast, chosen from all the world, for the parts thej were to plav But it is 
not their genius, or their skill, or their possession of great gifts, that compel us to foUow 
them The Robert Jones tradition is vital l It lives because they used their gifts so generously 
and to such good purpose Others have been as able It just happened that these three 
loved their fellow-men, and put all they had at the disposal of those who needed their gifts 


THE SOURCE OF THE TRADITION 

Why did the} do all this^ What was their secret urge’ I think it was loyalty to the 
vork that had come to hand, a loyalW so strong that it amounted to a dedication like 
that of rehgion To me as I look back, and it is good to realise that Dame Agnes is still 
very much ahve, their loyalty to the w'ork of healing appears a true response of spint Their 
reaction to suffering w'as immediate and practical like that of the Good Samaritan, which is 
only another w'a} of saying that they were led by the Holy Spirit I know well that Thomas, 
who was a devout atheist, would be deeply shocked at such a statement ' 

Loyalty to vocation and dedication of gifts — these are the secrets of the Robert Jones 
tradition You may think it sounds suspiciously like “ hitching your wagon to a star , 
3^et in fact it is much more like “ helping a lame dog over a stile ” with the opportunity 
ahvays at hand One begins by going to school again, just as I had to do at Baschurch 
I think that a good orthopaedic school is bound to be a hard school because there is so 
much to learn if the patients’ troubles are to be understood, and their limbs held 
accurately and comfortably on the queer contraptions in the wards of an orthopaedic hospital 
But I hope you have found out that this life-term school of orthopaedics, in w'hich we all 
study and learn together, can be not only high in its standards, but happy in its team-work, 
its common aim, and the delightful human matenal on w'hich its practical work of kindness 
and craftsmanship is done 

We set ourselves afresh, as they did long ago, to understand every principle and 
master every process of orthopaedics They gave aU they had got even all their living 
That their gifts w'ere of gold does not let us out For we can be no less generous with our 
gifts of silver and copper — it is precisely this that the Robert Jones tradition demands from 
}ou and me, just as it was precisely this that Sister Hunt demanded of her staff in those 
golden days at Baschurch 

Like them we shall work with one common aim We shall make ourselves expert at our 
job — nursing, physiotherapy, occupational therapy, w'orkshops, w'hatever ma\ be our 
position m the orthopaedic team If we are to live and w'ork m the Robert Jones tradition 
It means a strenuous life, for we shall set ourselves to do each job as well as possible for its 
own sake, but even more for the sake of the person who needs our help ^^e shall regar 
the whole person of our patient — the care, the cure, and the reablement of his bod} , min , 
and spint For after all the whole thing exists for him He must be helped He must under- 
stand whaf IS being done and u’hy You must see hts point of mew and he must know what 
}ou do, and that you are wuth him all the way back to health and actne life again 
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Joseph Lister was born at Upton House, Essex, on Apnl 5, 1827 For generations his 
family had belonged to the Society of Fnends and the early influence of this body continued 
to govern his whole life His father, J J Lister, was exceptionally versatile He had 
considerable success in business in the city and somehow managed m his leisure to acquire 
a world-wide reputation for his researches in optics, which led to the perfection of the modem 
microscope, and his election to the Fellowship of the Royal Society He also collaborated 
with Thomas Hodgkin in the publication of papers on microscopic observations of the blood 
and animal tissues Furthermore he was an accomplished artist and a good linguist From 
this it may be gathered that the young Lister was born into an environment highly favour- 
able for the pursuit of science , and in his great quest he was destined to gaze at the amazing 
new world of micro-organisms through an apparatus perfected by his own father 

As a boy he was sent to pnvate schools where he showed an early taste for natural 
science, and which led to his choice of medicine as a career At the age of seventeen he 
entered University College Hospital, London, where he took his B A degree before pro- 
ceeding to professional training He proved himself a bnlliant student, occupied a leading 
place in his own school, and took honours at the university examinations 

He was particularly attracted to physiology and was fortunate in his masters Wharton 
Jones and Sharpey were inspinng teachers and at that time were laying the foundations 
upon which a succession of great investigators built a school of physiology at University 
College which became justly famous Both these men taught him the scientific method of 
research Wharton Jones, a prolific worker, was interested m the mechanism of the 
circulatory sy^stem and the stages of inflammation, for his investigations he used the frogs 
web and the bat’s wing Lister undoubtedly owed much to this master of research, he 
copied his method, in the use of web and uung, in his oivn later researches upon inflammation 
which led to the revolutionary discovery of the antiseptic pnnciple in surgery’’ Sharpey was 
both fnend and teacher to Lister and it was he w’ho commended him to Syme 

Inspired by these two men, Lister, whilst yet an undergraduate, earned out onginal 
work on the involuntary muscle in the eye and skin Kolhker had discovered that the ins 
consisted of involuntary muscle, and Lister, extending the research, found that it consisted 
of two separate muscles — the sphincter and the dilator This particular work attracted 
considerable attention and led to a firm fnendship between the two observers which lasted 
throughout their lives 

It was at this time too that anaesthesia was introduced into surgical practice Sir 
Humphry Davy’ had worked on nitrous oxide m his laboratory’, and from the narcotic 
effect of the vapour upon his own person declared as early’ as 1800 that the gas mig 
havCjjits uses in surgery’, and in 1824 Henry Hickman of Ludlow proved its efficacy in 
operations upon small animals At last Horace Wells in Amenca used the gas success u ) 
in his pnvate practice as a dental surgeon, but when he attempted to demonstrate its 
in general surgery he failed dismally and had to face pitiless ridicule But in 1846 
G Morton, whom Wells taught, succeeded in inducing anaesthesia whilst J J ^ ' 
Warren at the Massachusetts General Hospital, Boston, removed a tumour from a pa 
On December 21 the same year, Robert Liston at University College Hospital earned on ^ 
first operation under anaesthesia in England by performing an amputation through t e 

This was a memorable time — the birth of a new epoch m surgery — days to w i ^ 
would look back No longer need a patient be temfied at the whisper of an operation, 

Many influences haie contributed to the development of orthopaedic surgery m ‘ m thi' 

intended by a senes of papers to give some account of the part played by men and mo oo 

evolution The dedication of British numbers will be indicated by a corresponding 
the front co\er of the Journal Separate copies of the colour prints are available on app 
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surgeon be called upon to quash Ins feelings almost to the point of callousness At long last 
surgery had become more humane But surgery was not yet safe Anaesthesia promoted 
adventure, but sometimes sadly disastrous adventure the patient survived the operation 
but risked death from later gangrene or sepsis How'ever good a craftsman the surgeon might 
be he w’as, in the words of Volkmann, “ Like a husbandman, w'ho having sown his field w'aits 
with resignation for w'hat the harvest might bring and reaps it full}^ conscious of his owm 
impotence against the elemental pow-ers which ma} pour down on him lain hurncane and 
hailstorm ” And yet, strangely enough, actually looking on at Liston with w^ondenng ej es 
w'as the very man destined for the task of making surger\ safe 

At the proper time Lister qualified with the M B (London) and was appointed house 
ph 5 sician and later house surgeon In 1852 he gamed the F P C S (England) and the ne\t 
3 fear went to Edinburgh with an introduction to Sj'me The great Scottish surgeon received 
him cordialty and there began a friendship betw'een them which the vears n rreased Svme 
W'as one of the most ongmal surgeons of his time and was an outstand ng teacher Lister 
became his house surgeon, reported Ins lectures to the Lanctt and wa; a most eiithu^nstic 
pupil, eventuallj' marr 3 'mg Ins eldest daughter Agnes 

After a penod assisting S 3 'me in hospital and private practice L stei was elected, on 
October 13, 1856, to the post of Assistant Surgeon to the Edinburgh Foyal Infirmary 
He held this post for four years dunng which time he lectured on surgery , his teaching of 
which W'as suffused with pathology', for he held that students should hav'e Iheir knowledge 
built upon, and their reasoning stimulated by, a scientific foundation At the same time 
he continued his researches, the fruit of which was embodied in papers read before the 
Roy'al Society He gained a reputation as a first-rate investigator, a stimulating teacher, 
and a good operator, added to w'hich he was transparently honest and modest 

In 1860 the Chair of Surgery at Glasgow' University became vacant and Lister was 
appointed Regius Professor He was soon lectunng to one of the largest classes of medical 
students in Bntain, but what impressed him most were the limitations of surgery as a means 
of relief for human suffenng , gangrene and suppuration were only too nfe in hospital wards 
It IS difiicult for us to imagine the state of affairs that prevailed In the case of a compound 
fracture the scales were weighted on the side of the loss of life or limb Hospital gangrene 
IS to us a term in medical history but to our predecessors it was a perpetual black menace 
Most surgeons were resigned to the occurrence of inflammation and suppuration m wounds 
and looked upon them as a natural and inevitable consequence of injury' But Lister, pained 
and distressed by the frustration of surgery, was univiUing to accept this fatalistic attitude 
and regarded “ hospital diseases ” as an evil to be overcome More and more did his thoughts 
turn to their cause and prevention His ideal of w'hat should happen in a wound was what 
occurred in a subcutaneous injury, such as a simple fracture in which repair took place without 
inflammation, suppuration, or constitutional disease, and none was better placed or better 
equipped for the solution of this baffling problem From early life he had been accustomed 
to the scientific attitude towards phenomena around him and he had been fortunate in the 
roasters who trained him When he arrived in Glasgow' he was already' mature as a scientific 
investigator, indeed among surgeons there w'as scarcely anyone so well equipped, he 
belonged to the Huntenan tradition 

Of his many papers embodying the results of researches, two in particular were of 
great significance, indicating the trend of his thinking and the preparation leading to the 
accomplishment of his great task The study of coagulation of the blood attracted his 
attention for many y ears This physiologjical phenomenon in the healing of w ounds 
formed the subject of his Croonian Lecture before the Royal Society in 1863 In con- 
sidering the pathology of the open w'ound he was led to the study' of the genesis of inflani- 
roation The later stages had been studied by other observers but information about tlic 
darkest onset was uncertain Lister, with liis microscope, observung tiie capillaries of the 
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frog’s web and the bat’s wing when they were subject to irritants of all kinds, accurateh 
described for the first time the beginning of the inflammatory process The vascular reaction 
to irntation was found to be produced indirectly through the medium of the central 
nervous system This work he communicated to the Royal Society m 1857 m a paper entitled 
“ The Early Stages of Inflammation ” This particular study led him to regard putre- 
faction as the cause of suppuration and wound infection, decomposition was set up, 
though inexplicably, by the air Such had been his teaching to students when in 1865 he 
became acquainted ivith the writings of Pasteur, and learned that putrefaction was a 
fermentation due to the growth of minute microscopical organisms which were disseminated 
by dust, blown about in the air, and which could also be found on aU matenal objects This 
was an astounding revelation , it was the opening of a biological new world of micro-organisms 
Lister soon realised that Pasteur’s explanation of putrefaction was applicable to the 
decomposition of wounds Already he had thought the air to be a contaminating influence 
and this view was now confirmed and the active agent revealed The next step was to 
prevent micro-organisms from gaming access to the open flesh To the attainment of this 
ideal, and to the perfection of its accomplishment. Lister dedicated the rest of his life 
He started by casting about for a suitable antiseptic and on learning of the success of 
carbolic acid as a disinfectant m dealing with sewage at Carlisle he decided to give this 
chemical a trial m w'ound treatment After investigation wth the pure acid he finalh 
adopted a 1 m 20 watery solution, and this strength of carbolic acid became a permanent 
feature of his technique With this solution he cleansed his hands, his instruments, the 
patient’s skin, and the wound itself Lint soaked m carbohsed oil was first used as a 
dressing but after many experiments ivas abandoned in favour of a putty made of carbonate 
of lime and a solution of 1 in 6 carbolic acid m linseed oil 

The result of this treatment upon abscesses and compound fractures was astonishing 
Suppuration disappeared, wounds became healthy, patients \vere comfortable, the number 
of amputations diminished rapidly, and Lister ivas able to say " But since the antiseptic 
treatment has been brought into full operation, and wounds and abscesses no longer poison 
the atmosphere with putnd exhalations, my wards, though m other respects under preciselj' 
the same circumstances as before, have completely changed their character, so that dunng 
the last nine months not a single instance of pyaemia, hospital gangrene, or erysipelas has 
occurred m them As there appears to be no doubt regarding the cause of this change, the 
importance of the fact can hardly be exaggerated ” 

His first paper announcing this new pnnciple of surgical treatment appeared in the Lancd 
in 1867 entitled " On a New Method of treating Compound Fracture, Abscess, etc , wth 
Observations on the Conditions of Suppuration ” And the same year at a meeting of the 
British Medical Association in Dublin he read a paper on "On the Antiseptic Pnnciple m the 
Practice of Surgery ” It should be noticed that he stressed the pnnciple and not the use o 
a particular drug m treatment , it was as though he foresaw that the method might change 
but that the pnnciple was unchangeable His constant aim was the prevention of sepsis m 


wounds, with the least irritation to the tissues 

From then on Lister’s mam purpose m Life was to gam acceptance of the an 
septic pnnciple as fundamental m the practice of surgerj^ The road he had to 
gaining his objective was more arduous than he imagined For some years his 
was misunderstood and he had to meet violent cnticism Strangely enough many 
schools were indifferent, or accorded the doctnne a chiUy reception On the other 
well-known surgeons m France and Germany were not slow to see the ments of 
septic pnnciple and he was encouraged by the enthusiasm of some mdustnal surgeons at o 
The best missionanes of the new surgical learning were Lister’s house surgeons and pup 
They had been witnesses of the pnnciple in practice and wuth conviction they wen 
preach the new doctnne The rest of Lister’s time at Glasgow was occupied in the o sen 
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and recording of various diseases and injuries dealt with by the new treatment He also 
introduced carbohsed catgut for the ligature of arteries after testing it in the calf 

In 1869 he was elected to the Chair of Clinical Surgery at Edinburgh, in succession to 
Syme, and the stndeuts received him with enthusiasm He became fully occupied unth the 
duties of the Chair and of his large private practice, but m the laboratorj in his own home 
he earned out endless experiments wth the object of improving methods of carr 3 ang out 
the antiseptic pnnciple and rendering its use m everyday practice more simple 

He remained m Edinburgh until 1877 when he was invited to a Chair of Clinical Surgeri" 
at King’s College, London The position he occupied m Edinburgh was far supenor to the one 
offered him m London, but he was attracted by the great city itself and the opportunity it 
gave him of converting London schools to acceptance of the antiseptic pnnciple, for hitherto 
it had made little headwa}^ there He therefore migrated south, back to the citj^ of his youth, 
where he had man} fnends who pressed him to come He continued to occupy the Chair at 
King’s College until 1892 and dunng these years perfected details of the antiseptic method 
and gave up the carbolic spray He had the gratification of seeing his teaching accepted in 
London, and indeed throughout the world 

Acceptance of the antiseptic pnnciple revolutionised the practice of surgery and led to 
phenomenal advance in all its departments No branch of surgery felt the impact more than 
orthopaedic surgerj^ The introduction of subcutaneous tenotomy had been hailed as a great 
advance in the treatment of deformities, but it had strict limitations With the prospect of 
safe open operations there dawned a new era of immense possibilities for the treatment of 
injunes, diseases, and deformities Indeed the successful management of the compound 
fracture by Lister stands at the very beginning of the introduction of the antiseptic method 
He pointed out that blood clot, protected by an antiseptic, would be organised by the ingrowth 
of cells and vessels from its vicinity , in this way callus was formed He also explored the badh 
united fracture, reset the fragments and wired them He was the first to explore simple trans 
verse fractures of the patella and olecranon and to bind them with wire until union occurred 
In 1880, Wilham Macewen of Glasgow, a pupil of Lister, operated upon a boy whose 
shaft of the humerus had been destroyed by osteomyelitis He sewed tibial grafts along 
the former track of the bone and a new shaft was reproduced Another pupil, Thomas 
Annandale of Edinburgh, m 1883 for the first time deliberately explored a knee 
joint for internal derangement and discovered an internal semihnar cartilage complete 3 
separated from its anterior attachment to the tibia The cartilage was stitched back in its 
proper place, the man recovered perfect movement of the joint and returned to his wor 
For many years before Esmarch introduced his elastic bandage Lister had operate 
bloodless limbs He would have a lower limb lifted as high as possible from the table 
elevated for a few minutes, and then he applied a tourniquet at the upper part of the thig 
This provided a bloodless field for operation He proved expenmentally that blood left e 
hmb not by gravity alone but also by reflex constriction of the artenes induced by stimula- 
tion of the vaso-motor nerves This is still a valuable procedure, particularly when it is 

inadvisable to use an Esmarch bandage 

Lister retired from practice m 1896 but continued his scientific wor n 
year he w'as elected President of the Royal Society Many other academical honours an 
foreign orders had been showered upon him His appearance at scientific meetings in e g 
countries had been greeted with triumphal acclaim He vas made a baronet * lono 

in 1897, and was one of the onginal twelve members of the Order of Ment institu e in w 
He died at Walmer in Kent on February 10, 1912 The unu ersal and abiding value of Lister s 
work for the physical ills of mankind has made him one of the outstanding benefac ors o 
humanity Arthur rocyx jonfs 
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WALTER ROWLEY BRISTOW, MB, BS, ERGS 
1882-1947 

alter Bnstow was bom at Be\lev, Kent, on December 12, 1882 Hereceivet’ 

his earl}^ medical education at St Thomas’s Hospital Medical School uhere amongst hi 
contemporaries and close fnends were Charles Max Page, Gathorne R Girdlestone, anc 
Godfre 3 Martin Huggins (noiv Pnme Minister of Southern Rhodesia) Dunng undergraduate 
A ears RoAvley as he became knoAim to an eA^er-AA'idenmg circle of fnends in man}’ 
different Avalks of hfe— Avas conspicuous for his athletic skill He represented the hospital at 
laAATi tennis, soccer, and Avater polo, and quickty became a scratch golfer He aa'us an earl} 
motonst, and bemg proAuded Ainth an ample affoAimnce by a generous father Avas able to 
indulge his hobby m a senes of sporting cars Unobtmsively, and AAith an apparent 
absence of effort, he passed all his examinations in due sequence and obtained the Conjoint 
Diploma of the Royal Colleges m 1907 One j'-ear later he graduated as M B , B S , m the 
UniAmrsity of London, and AAnthm tAvo more years had successfully negotiated the formidable 
hurdles of the Pnmar}^ and Final examinations for the F R C S (Eng ) His first resident 
appointment at St Thomas’s Aims that of house surgeon to Sir George Makins, this 'la 
folloAved b}'^ a term as senior house surgeon on the emergenc}'- block BnstoAA'’s practica 
acquaintance AAuth man}?^ forms of athletics and sport excited his interest in the treatme 
of injunes of the locomotor s} stem and, more especiall}^ m the neglected field of spraia 
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and strains ” ]1\ tlic time of the outbreak of the lust World War he was well established 
in consulting jiiactice in London He had aheaclj^ enteied into mihtar}^ commitments as 
Jledical Oflicci to the I\riddlese\ \eomann and seived with this unit m Gallipoli, being 
mentioned in dispatches foi Ins conduct at the Sin la Ba} landing He leturncd to England 
in 1916 to coinalesce fiom an attack of the prevailing dysentery and b) a happy conspiracy 
of events came undei the notice of Sn Robert Jones who was then engaged m forming the 
staff of the Militan Orthopaedic Centre at Shepherd’s Bush, London Bnstow'’s pnnian 
appointment was to organise and take charge of the electro-therapeutic department, but he 
was soon added to the surgical staff, and then joined the small band of eoungei orthopaedic 
surgeons who were to become the devoted disciples of Robe’-t Jones in the po *^-war \eais 
At Shepherd’s Bush, Bristow' devoted much time and patience to the stud\ ot penpheral 
ner\e injunes, and he made full use of the W'ealth of clinical and opeiatut in Atrial which 
came his w'ai* This led to Ins appointment on the Commitlte cn P' ripht 1 Nene Injunes 
set up by the i\Iedical Research Council Ostensiblj he w'as sewete as an ixpert in aiter- 
treatment, for it brought him into contact with the minds ot such men as Htnr\' Hi ad and 
W ilfred Trotter Although Bnstow w'as tlie first to disclami any st itus as an i ademic it 
became evident that his mental processes w'ere as acute as tnost of tne intellectuals, and his 
keen intelligence pierced through a mass of facts to the essential pnnuples ot a problem 
This facult}' W’as to serve him well throughout his distinguished caieer and was to be one 
of his outstanding charactenstics as a teacher and leadei 

In 1919 St Thomas’s Hospital set up an orthopaedic department It was the end of an 
epoch and a breakaw’a}' from old tradition Sir Robert Jones w'as intued to become Director 
of Orthopaedics at the hospital, and Bnstow' was formally appointed co the staff as Ortho- 
paedic Surgeon Sir Robert, then at the height of his powers and deeply immersed in his 
extensive practice and m public work, cast his mantle over the new department and left his 
j'ounger colleague to build it up from small beginnings This w'as Bnstow''s great chance 
He had already learnt many things from his association and growing fnendship w'lth Robert 
Jones One thing above all he saw' clearly — that the head of a surgical clinic must become a 
leader of younger men In this ambition he achieved an outstanding success, as w'ltnessed 
bj' the quality' of the men he attracted in turn as his chief pupils — George Perkins, E P 
Brockman, R J Furlong , and by the influence he exerted on many more who came to sit 
at his feet for shorter spells Secure in his base at St Thomas’s, he next looked out bej ond 
the honzon of the orthopaedic department of a general hospital to discover a long-staj' 
hospital w'lthout w'hich no orthopaedic service was complete At P 3 Tford in Surre}' he found 
a cripples’ home in ample grounds, w'ell suited for the purpose Bj^ adaptations and new 
buildings St Nicholas’ Orthopaedic Hospital w'as gradually transformed into an active 
countr}' orthopaedic hospital, at first limited to children, and later pro\iding adult wards 
In the second World War this hospital became an Orthopaedic Centre under the Emergenci' 
Medical Service, and it is to be know'n in future as the Row'le}' Bnstow' Orthopaedic Hospital, 
a fitting tribute to the hfe and w'ork of its first surgeon-in-chief 

Dunng the years between the tw'o wars Bnstow built up a large consulting practice 
His patients came from far and wide, and amongst them w'ere manj' men and women 
prominent in the public and social life of the nation His practice w as conducted in and from 
102 Harley Street, a house w'hich contained some beautiful examples of the work of Adam, 
most notably the ceihng in the front drawing-room 102 w as the scene of bounteous 
hospitalit}', dispensed with taste and grace bj'^ ‘‘Rowlej and his deioted wife George 
Berkins has given a vimd account of a t 3 'pical da 3 ' at 102 He (\\ R B ) breakfasted it 
eight and w’as in his office b 3 ' eight-thirt 3 '' From then until se\en-thirt 3 in the eieniny, witli 
break for lunch, at which there was neier less than one guest, he worked at top jiressure, 
expending his ow'n depthless energ 3 ' and exhausting that of his secretanes There followed i 
champagne cocktail and a change for dinner Dinner was an occasion He had one of the 
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best cooks m London, and could talk intelligent^ to anj^ chef de cuisine on his subject ” 
102 alas is now a shell, blasted into ruins by the Luftwaffe 

Bnstow was an onginal member of the British Orthopaedic Association and served on 
the Executive Committee for many years He was President dunng the years 1936-37 and 
infused the society with his dynamic leadership A few weeks before his death he was 
accorded the rare distinction of Emeritus membership He was in due course elected as a 
Corresponding or Honorary member of many foreign surgical societies — amongst them the 
Amencan Orthopaedic Association and the French, German, Scandinavian, Aiistrahan, and 
Argentine Orthopaedic Societies In 1937 he delivered the Hugh Owen Thomas Memonal 
Lecture m Liverpool, and in 1946 the Robert Jones Memonal Lecture at the Royal College 
of Surgeons 

In the second World M"ar, after a period as a Regional Orthopaedic Consultant, Bnstow 
was appointed Consulting Orthopaedic Surgeon to the Army and attained to the rank of 
Brigadier This was his heart’s desire — to recreate the orthopaedic sernce in the Army 
ivhich Robert Jones had formed dunng 1914-1018 He w'as eager to don uniform again, and, 
in actual fact, his uniform from the first World War still fitted him He gave most devoted 
and distinguished sennce to the Arm}^ organising the orthopaedic sections of the military 
hospitals in Great Bntain, selecting the young surgeons to take charge of this work, and 
insiting hospitals m the Mediterranean and Middle East Dunng these strenuous 5 ^ears he 
also fleiv to the United States where his visit wall long be remembered In 1946 the French 
Go\ emment appointed him Cheimher of the Legion of Honour and awarded him a Croix de 
Guerre with palm 

Dunng his most bus}^ j^ears Bnstow' maintained a steady output of contnbutions to 
surgical literature Tw'o subjects held his interest throughout — disabilities of the knee joint, 
and mjunes of penpheral nerves His Robert Jones Memonal Lecture on the latter topic 
was a masterty exposition of the subject As a teacher of undergraduates he was without 
ni al m his owm hospital In G R Girdlestone’s w'ords '' He taught w'eU, penetratmg to the 
heart of his subject and picking on the essentials with clanty and emphasis HiS out-patient 
clinics at St Thomas’s w'ere stimulating, memorable, and crow'ded They ware ahve with 
humour and humanity, for he never failed to feel and show' a fnendly mtinacy with the 
Lambeth folk ” Simplicity w'as his theme Generations of Thomas’s students will still 
recall such aphonsms as “ We treat patients, not disease ” He w'as pa) excellence the 
“ good doctor ” 

It IS difficult to realise that Row'ley Bnstow' has gone from our midst w'hilst still at the 
height of his powers , for to his colleagues, his pupils, and his fnends — all oier the world— 
he W'as seemingly invulnerable We had looked forward to his enjo 3 'ment of a long Indian 
summer, m W'hich some of us, both young and old, might ha\ e continued to share his radiant 
spint In his genius for fnendship, and in the ideal setting of his home and family life, xve 
have lost something which is irreplaceable \^'hen in the earl}' part of 1947 he w'as caie 
upon to face the beginnings of an illness which w'as soon to be declared mortal, he met the 
challenge of fate wath the high courage and equanimitj' charactenstic of the man he w'as 
By his death international orthopaedic surger}' has lost one of its outstanding leaders an 
Bntish orthopaedic surgeons wall mourn the passing of one of the most ^atal and djnamic 
personalities of our time — one w'ho was m every respect a master surgeon 

In a bnef memoir it is impossible to do justice to his manifold qualities— his 
zest for w'ork, for play, and for sport — each activity in its proper perspective The w’OT s 
Savage Landor, " I w'armed both hands at the fire of hfe,” tarnished perhaps 
repeated quotation, gam new lustre when used to descnbe such men as Row'ley ns o 

AVF ATQUE VALE 

Row’le} Bnstow' mamed m 1910, Florence, only daughter of James Mhite, L 
and they had one son and two daughters 
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GREAT BRITAIN 


LONDON CONFERENCE OF THE AMERICAN AND BRITISH ORTHOPAEDIC 
ASSOCIATIONS ON FUTURE DEVELOPMENTS OF THE 
JOURNAL OF BONE AND JOINT SURGERY 

In tlie cditornls of this number reference is m-idc to the London Conference of representatues oi 
the \inerican Orthopncdic Association the American \cadcmy of Orthopaedic Surgeons and the British 
Orthopaedic Association, held in the Royal College of Surgeons of England in Lincoln s Inn Fields on 

May 27 1947 The American Orthopaedic Association was represented by the President elect Dr R I 

Hams of Toronto the editor of the Journal Dr William Rogers and the late Dr Clay Ray iMurray of 
New \ork The Academy was represented by Dr Earl McBride of Oklahoma The British Orthopaedic 
\ssociation was represented by the President Mr George Perkins the Honorary Secretary Mr Philip M lies 
Professor Harr^ Platt of Manchester and Sir Reginald Matson-Jones of London 

Mr George Perkins, being elected Chairman opened the discussion and said that members of the British 
Orthopaedic Association had feelings of warm sentiment towards their friends in America win had pro\ed 
more than helpful in offering the hospitality of their Journal encouraging British contributors promoting 
collaboration and e\en leaaing out the word ‘ American from the title of the Journal But despite 
the sentiment which is still so strong in Britain, ’ he said we must not put too much weight on this 
factor Our purpose is not to emphasise the friendship which evists between Britain and the United 
States nor to discuss only the problem of orthopaedic publication in Britain it is to develop the aim o 
creating an international journal which will represent orthopaedic surgery throughout the world 
Agreed Principles — After discussion which continued throughout the day it was agreed that cer am 
principles should be submitted for the approa al of the respective Associations namely 

1) A Journal should be established representing the science and practice of orthopae ic surgerj in 

United States of America and the Commonw ealth of British Nations w ith pro% ision for the future participa- 
tion of other countries , , „ 

2) The ideal journal for this purpose would be the Journal of Bone and Join urgeiy 
Orthopaedic Association should be asked if they would be prepared to modify t leir journa o mee 

3) In order to mark this change of policy, the coxer and title pages of the Journal should be modified 

IT Tv 0 editorial boards should be appointed one for the United States of America and one for the British 

Commonwealth of Nations , ^ i^^tc 

5) The two editorial boards, or their authorised representatues should meet at regu a 
than once a year for the purpose of determining general policy 

6) The numL of annual issues of the Journal should be increased as from ^ J 

thereafter as practicable In the first instance four issues should be prepared 

culated from the US A and four issues prepared edited published and 
Kingdom The number of issues in future should be determined at joint conferences of 

niTsr^rrrLny produced numbered ^ 

allowance should be made for expression of the induiduality of t le ri is 

8) The Journal should be made financially self-supporting + nther details should 

9-11) Administratne details reviews of books abstracts of current literature and other details should 

be the subject of future agreement between the two boards should be 

12) The principles of the present agreement should be bin ing 

^ examined ^ ersations liaa e been of historic 

Dr R I Hams at the conclusion of the conference sa d inTxpressing appreciation to the British 

interest and in many respects unique I speak for ^f^XuTiZXTce feel a heaa a 

Orthopaedic Association for malting us to share an occasio I orthonacdi'' \ssocia- 

My b..„g „e„ .. .h. oh.nce .^7" t" " < 

I. happen, that I ana a Canadian , paohlen, nh,c„ ha. 

and that makes my responsibilities heasier Me ha ,„oortance which has been published with 

ne\er been met before I do not know of any journal o p 

international agreement such as we haae considered ln\c tried t.. msu disc to daa 

It niav be that there are ee en greater obstacles to i s so ^ t,,e \mcrican Orthopaedic 

It IS e\ en possible that the difficulties mat be insuperable PP 

2fM 
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Association Mill be gnen only after careful and critical examination The Journal is their child created 
and nurtured by the ideals and efforts of their members They m ill not concur to fundamental changes 
in editorial policy except for \erv good reasons It is also possible that the agreement may not proie 
satisfactor)' to the British Orthopaedic Association they may feel that they have not the liberty the\ 
Mish But in spite of administritn e problems and dn ergence of interest we should attempt this co 
operatn e effort If it succeeds m e shall ha^ e unique opportunities to influence the future of orthopaedic 
surgery^ If by chance it fails ve still can return to separate places Mithout handicap 

Very considerable effort Mill be required of us It Mill be Mell Morth it I Mould bespeak the 
interest of all m ho ha\ e taken part in the amicable con\ crsations round this table to master the difficulties 
Mhich must be faced 

Sir Alfred Webb- Johnson, President of the Koaal College of Surgeons of England Mho joined the 
concluding phase of the meeting said Air Presidents I Mould like to say that I have found it a great 
pruilege to be alloved to listen to part of a our discussions to da> I kncM that jmu Mere tackling a great 
problem but I did not knoM that it had so mana diflicultits I Mould like to giae mj blessing on behalf 
of the College to the conclusions 3011 haac reached I am conainced tliat for the moment at alleaents, 
aou haae reached a m se decision A\ h it the future m la' hold I do not know A\e ma} not have a voice 
in determining the future but ifter mana a cars of constant co ojieration between the orthopaedic surgeons 
of this countra an 1 surgi ms m the otlicr side of the Atlantic we should continue the effort of making 
joint presentation d icl leviinvnt to tlic world It would be a great pita if we failed But e\ en if this 
IS so a'our efforts wi'l not ’1 i be in w holla in \ im aou will have tried to achiev e a w orkmg arrangement 
and we shall all nm un friends I im glad that aou li lac been able to find in this College accommodation 
for a our discus 1 ms 


FIRST MELTING OI FIIE BRITISH ORTHOPAEDIC ASSOCIATION 
Thirta aeirs igo to daa in ! i hr 1 ir\ PUS the British Orthopaedic Association held its inaugural 
meeting at R i h uiijiton In the 1 ^ ' 1 s of tin I ist ecntiira there liad been a British Orthopaedic Societj 
supported lai \ n surgeons i il \ aion il Ortliopacdic Hospital London and publishing its oun 



INAUGURAL AIEETING Ol 1 IlL BRI ] ISH OR fHOPALDIC ASSOCIATION 
it Uoeh imjiton I'cbiiiar)' IfflS 


^O..h/_(B-,ck Rom) AA^ Jrethowan ^airfrae 

(Middle Roav) Robert Osgood I p McMurray Blundell Bankart JlcCra 
Aitken Ha^ Platt Regiinld Llmslic Laming Eaaiis Naughton Dun 

(Front Rom) Tommy Opeiishaw L Muirhead Little AY L Bennett 

Robert Jones w-js absent on militara dut} ^ 

journal— Transactions of the British Orthojiacdie Society But that m as a day of 

and forceful personalities Tubby and Openshaw seldom met and if they did meet 0^^^ 

almost certain to boil w ith rage Aluirhead Little m as too passiv c to succeed as peace nn e 

died a natural death and the Transactions ceased publication in 189 S ^ 
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To div, \\ln,u the Ortho]ncdic Associ itions of Amciici iiid JTnlam arc rCjOicing lu a agreement 
on joint publication, it is interesting to recall tint it w is Kobcit Osgood of Boston who succeeded in 
bringing together, round one dining table at the old ( ift ]<oy il three of the torn jirolagonists— Tomnn 
Openshau, Muirhead Little ind Robert Jones 1 ubby ptihaps foitunatcl/ \ as abroad on raihtarj 
serMCC The inaugural meeting of the ITritish Orthojianlu Assotialion iva held shortly afterwards 
In the photograph taken at Roehampton which it is out pinikge to publish wo I'otc with sstisfaetion the 
distinguished figures of Blundell Bankart whose energy incl rigour co day lo rcic-'led in his contribution 
to these pages. Laming Brans whose benefaction to orthopaedic re carch is pist innonnccd Ror Icj 
Bristow whoso recent death we much deplore and peril ips most youthful of all iigmcs in the group the 
Chairman of our Editorial Board — Harrj Platt who icceirid the acci LcL (f T> ugli ood a few daa= ssro 


LAMING EVANS BEQUEST FOR RESF VRCU f'si f > f PIC , 


iMr Laming Brans surgeon to the Roral National Oitlu/ ndic 
the residue of his estate of £a0 000 to the President and < ru'irii , i 
England to apply the income for the adranceincnt of nd u < o 
Laming Brans, rrho died more recentlr , left the residue ii hi" c < 
Surgeons of England to apply the income for rcsearci in oi 'u i 
Council including the President \ ice-Presidents Sir Haiij Pia i '• 
considenng how best to applr the two Laming Br ans bequests t< f 


1 1 ago left 

re J^cl il 1 ■ siirgeons of 

iwro ( t V la c I werj JIrs 

I O'! Ro) dl Cl liege oi 

1 ( iT ilcl ot the 

vat Jone. is now 

r ortl r die ^rgerr 


BRISTOW MEMORIAL LECTUP .Hf 

Mana friends of Valter Rorrlej Bristow hare e\pressed tlie > ii i i ri^i rrial to him 
It has been suggested that his life and work rrould be commemoiatic cfA L Tt i i +»i n of an annual 
or biennial klemorial Lecture to be dchrered alternately if circumst a C€^ jen it n i ^ Britain and the 
Umted States — the trro countries in rrhich he rras acclaimed an outstaiming k o' in < nopaedic surgei} 
and where he rras held in such rrarm regard V hen a sufficient endor.ment ta i hai. oeen accumulated 
it will be entrusted to the British Orthopaedic Association Contributions to this > 1 1 & are inr ited and mar 
be sent to George Perkins Esq 149 Harley Street London W 1 England 



HONOURS TO ORTHOPAEDIC SURGEONS 
Sir Harry Platt — e learn with the greatest satisfaction that the Nerr Year s Honours List includes the 
name of HaiTji- Platt Professor of Orthopaedic 
Surgery in the Unir ersity of Manchester rr ho be- 
comes a Knight-Bachelor He receir es the accolade 
and IS congratulated by His klajesty at the moment 
that this Journal is reaching the hands of its 
readers Professor Platt has long been a distin- 
guished leader of orthopaedic surgery in this 
country His fracture seri ice at Ancoats Hospital 
and later at the Royal Infirmary Manchester was 
the achievement of a pioneer His orthopaedic 
clinics have been the meeting-ground for surgeons 
from all countries who acclaimed his academic 
and intellectual distinction his wide knowledge 
of orthopaedic literature and his friendship with 
surgeons throughout the world During the war 
he was the able lieutenant of Sir Thomas Fairbank 
moulding and developing orthopaedic units of 
the Emergency Medical Serv ice and at the same 
time assisting to plan future regional orthopaedic 
dev elopments through serv ice on many adv isorv 
councils and committees The British Editorial 
Board of this Journal is honoured by the dis- 
tinction awarded to its Chairman — Professor Sir 
Harry Platt As indiv'idual members we are de- 
lighted by the recognition of our friend Harry 
Dr Phihp D Wilson, Honorary C B E —Philip Vilson was among the first of Die tmencan surgeons 
to arrive in this country^ during the war He brought with him the American Hospital in Bntmn m 
"Inch civilian and military casualties were treated for a long period before the Lnited States w as act 



Professor Harrv Platt Chairman of thi 
British Editorial Board of the Journal whose 
knighthood is just announced 
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engaged in ar A fei\ months ago a telegram w as sent from the British Embassy m AA ashington Dr 
Philip D AAilson 321 East 42nd Street NYC It is with much pleasure that I inform you that His 
Majestj' the King has been pleased to appro\ e your appointment as an honorary Commander of the 
Alost Excellent Order of the British Empire Lord In\erchapel, the Ambassador has asked me to 
coniej to jou his personal congratulations on this well deser\ed auard Orthopaedic surgeons through 
out this countrj join in offering their congratulations and their grateful thanks 

Samuel T Irwin of Belfast, C B E — In the Birthday Honours List of 1947 is included the citation 
Samuel Thompson Iruin B A RTJ 1 MB B Ch B A. O M Ch F R C S Ed Chairman of the Northern 
Ireland Medical AA ar Committee to be Commander of the Ci\ il Division of the most Excellent Order of the 
British Empire No member of the British Orthopaedic Association has attended meetings more regularh 
than our good friend Sam In\ m u ho refused to be daunted by u ar-time difficulties of tra\ el and succeeded 
in maintaining his almost unbroken record His honour is w idely approved 

Appomtment of Mr George Perkins as Professor of Surgery in 
the Umversity of London, St Thomas’s Hospital Medical School 

Air George Perkins AI C retiring President of the British Orthopaedic Association and President of 
the Orthopaedic Section of the Royal Society of Aledicine w ho took so prominent a part in establishing the 
neu Journal of Bone and Joint Surgery has just been appointed to the Chair of Surgery’’ in St Thomas s 
Hospital Aledical School of the Lni\ersitj of London There is perhaps special significance m the fact 
that the appointment is that of professor of surgeri and not professor of orthopaedic surgen AA e uelcome 



George Perkins recently appointea Professor of Surgery' at St Thomas s 
Hospital Medical School lecturing on Amputations at the British Post- 
graduate Aledical School at one of a series of courses arranged during 

the M ar 


this recognition that the surgery of the locomotor sy'stem is based no less firmly upon the backgroun 
of general surgerx than the surgery' of the ^ iscera or any other specialty' and that the u ell trained ortho 
paedic surgeon is no less competent to super\ ise the education of undergraduates than any' other surgeon 
AATth t\-pical clarity of thought Professor Perkins identifies three successne objectnes in training 


of the 


1) the training of the general practitioner 2) the training of the general surgeon 3) the training ' 
specialist surgeon He belle^es not only that e\er\' specialist should first be experienced in the 
field of surgery but that his first \ isiting appointment to the staff of a hospital should be that of gene 
surgeon — ^vith promotion in due course to the specialist post of abdominal surgeon thoracic 
neuro-surgeon orthopaedic surgeon and so on He belie\ es that the sy'stem of apprenticeship b\ 
medical undergraduates are allocated as dressers to one surgeon for the u hole of their training is 
than a relic of the past The indimdual best qualified to gi\ e instruction m a special branch of m® 

IS the specialist in that branch and it calls only for planning b\ the Dean of the Faculty and the 
of Surgery and Medicine to see that ^ anous facets of specialist instruction are moulded and co or 
into a balanced training 
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BRITISH ORTHOPAEDIC ASSOCIATION, ANNUAL MEETING, 1947 

Ihc Vnmnl Meeting of the British Orthopncdie Association r\as held in Manchester on Octooer 24 
and 25, under the presidcnc) of Mr George Perkins M C A symposium on Recurrent Dislocation of the 
Shoulder Joint w is opened bj Mr H Osmond Clarke and Mr J Crawford Adams (London) The con- 
tributions and discussions are published in this number of the Journal 

Treatment of Osteomyelitis — Anatomical and Physiological Basis — Piofcaoi Jacques LevetiJ (Pans) 
reported e\perienee in the treatinent of 600 cases of acute osteomyelitis and said that the first site of lodg- 
ment of staplnlococci in haeinatogenous osteoinvehtis was not usually the metaphysis but the mid-shaft 
of the bone in the neighbourhood of entry of the nutrient artery In this region a cortical abscess formed 
usually w ith a small lamellar sequestrum Spread w as mainlj tow ards the surface but also along the track 
of the arter\ and its branches producing further cortical lesions and secondary foci of infection in the 
medulla and metaplusis Professor Le\enf had used plaster of Pans immobilisation for twenty years 
(Re\ue d Ortliopedie, 1947, tome 39), and he condemned bone operations especially metaphyseal drain- 
age in the acute stage He doubted the aalue of penicillin therapy escept after surgical intercention 
The soft tissue abscess should be drained between the fifteenth and twentieth days f ormerly the wound 
was left wideb open but now with the aid of penicillin it was closed forthwith Histological and radio 
graphic ecidence was presented in support of the contention that osteoravelitis e\en in children 
de\ eloped primarilj in the shaft through embolism of the nutrient artery and spread only secondarily to 
the metaphysis Pioftssoi H Platt (Manchester) said that he found it dithcclt to discuss Professor Le\euf s 
prococatue paper because he could not readily alter his Mew that m acute osteomyelitis of the long bones 
of children staphi lococci reached the metaphy'sis by metaphyseal \ essels how otherw ise could he evplain 
the finding of pus on drilling the metaphysis, with no pus or exudate which grew staphylococci when the 
shaft w as drilled at a higher le\ el ’ We w ere of course familiar w ith osteomyelitis of the shaft w Inch w as 
shown so beautifulh in Professor Le\euf s specimens but in this country at least primary'^ diaphyseal 
infection by' the route of the nutrient artery' occurred only in adolescents and adults and seldom in children 
Perhaps the disease w as different in Professor Le\ euf s great surgical clinic of the Enfants IMalades in Paris 
Mr Birhett (Nottingham) said that he distinguished three types of acute infection m children— diaphysea 
osteomyelitis as described by Professor Lereuf of which he had seen two cases in the last six mon 
metaphyseal osteoma elitis in which proximity of primary' infection to joints was prosed by early onse 
of characteristic joint deformity and osteomyelitis of the new born in which multiple swellings abscesses 
and epiphyseal destruction occurred without py'rexn Mr Birkett discredited Professor Leceu s o ser\a 
tions as to the failure of penicillin therapy and said that if properly used recoaery was complete even 
be ore Le\ euf s cases had reached the stage for incision of abscesses 

The Histology of Callus— P/o/essoi 5 L Bake, (first professor of osteo pathology' m the Unnersity of 
Manchester) demonstrated a superb series of photomicrographs of callus He said t at in le g 

fractures the first sign of bone appeared within a week of injury in an area of gelatinous oe ema i 
mass of young connectne tissue winch replaced the fracture haematoma This bone is of a type called 
woven bone because unlike the lamellar arrangement of adult bone it is laid down 

wo\en pattern about the blood-a essels of young granulation tissue the orientation o is ra 

fore followed the pattern of the aascular tree MWn bone was formed rapidly as a l 

union to be replaced subsequently by adult bone The formation of cartilage in f 

largely on mobility of the fragments If this was considerable as in fracture of the ribs 

formation was considerable most of it neaertheless was replaced subsequen y y o 

was still greater as in many fractures of ammals cartilage cell formation was so pcessn e that the fracture 
failed to umte a pseudarthrosis was formed with fibre cartilage coaling e rac ure u ^ could 
bone was in due course wholly absorbed by osteoclasts and replaced y a u ame trabeculae of 

be formed only slowly, and only upon an existing surface of pnmitne bone 
woven bone ' in primary callus followed the haphazard plan of a ascular ^'5" ' irf 

lamellar arrangemL of adult bone was m accordance with the lines of stress fiLtmli in 

(Liverpool) confirmed Professor Baker s observations as to the prodigious excess o Binilsfoid 

certain cases of fragilitas osseum sometimes e\en simulating neop a ic ac i\i ) nf nfiioeranhic 

(radiologist of Birmingham) engaged in a somew hat unconv incing digression on the merits g P 

diagnosis as opposed to those of histo-pathological study 
Paraplegia in Cervical Column In,urres-M. Bota„d Ba,„cs f 

Mhich he subdivided into a) flexion injuries— dislocation S crush ^rarture 4 acute 1 

6) hy'perextension injunes-dislocation 1, injury' of arthritic spine 6 He discussed in deta'J -ute^rc^^^^ 

pulsion of cervical intervertebral discs, and hypere-vtension injury ^ m spin , jn 

be urged that cerebro spinal fluid block called not for skull traction but for emergenev 

hyTcrextension injuries of the osteo arthritic spine paraplegia occurred with httle or n , tr ir 

mjury These patients were all more than fiftv vears of age In one at least there was a comjilcte 
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of the anterior common ligament The stiff arthritic cervical spine was unduly prone to hyperextension 
injury, and moreover the cervical lordosis and associated thoracic kyphosis aggra\ated the tendency to 
traction injury of the cer^ncal cord vhich was the probable cause of paraplegia Piofessor Geqffre\ 
Jefferson (IManchester) while confirming many of Mr Barnes’ conclusions kept an open mind as to the 
credit due to laminectomy for the reco\ery which often occurred after this operation 
Management of Acute Ischaemia in an Injured Limb — Mi D LI Griffiths (Manchester) advocated a 
precise programme in the management of acute ischaemia due to artenal damage in an injured limb 
1) general investigation including determination of artenal blood pressure and haemoglobin content of the 
blood, 2) removal of all possible sources of arterial pressure including the discarding of all bandages, 
plasters and splints 3) attention to the general condition of the patient and especially to the maintenance 
or restoration of blood pressure which may determine the fate of the limb, 4) reduction of the fracture 
bv one but not more than one mampulation always recogmsmg the danger of such mampulation, 
5) operatn e exploration of the artery including artenographic investigation, except in cases where damage 
w as already irreparable as for example in occlusion for more than twelve to tw enty-four hours, or damage 
of both anterior and posterior tibial arteries — exploration to include resection and ligation in the case of 
complete division possibly artenal suture or \ ein graft in the case of incomplete division, artenal resection 
in the case of extensile bruising but no resection for simple spasm of an artery or for any vessel luth 
mimmal damage which was probably still capable of conducting blood, 6) paralysis of the cerwco thoracic 
or lumbar sympathetic system bj^ local infiltration 7) institution of other measures to improve the collateral 
circulation including cooling but not freezing the hmb, warming the patient, administering morphine, 
alkalies and penicillin prohibiting tobacco but permitting alcohol Piofessoi H J Scddon (Oxford) 
referred to the difficulty of decision in the case of arteries showing minimal damage m some cases re 
section was subsequently proved to hace been, justified by the presence of a small thrombus within the 
vessel 

Reduction and Splinting of Fractures — Mi John Chaniley (jManchester) illustrated bj ingenious models 
the methods he used in instructing students as to the basic mechanical principles of fracture treatment 
The principles were well known they were generally accepted, they were being taught in ever}’’ medical 
school Kei ertheless the audience w as spellbound 

Causalgia — Mi C H Cullen (Leigh, jManchester) reported twenty-four cases of causalgia due to war 
w ounds Of ser enteen m w hich sympathetic block w as achiei ed w ith 2 per cent procaine ( novocaine ) 
fourteen were for the time being completely relies ed For such, sympathectomy A\as the treatment o£ 
choice m eight patients the results w ere uniformly good except in one w here part of the stellate ganglion 
had been spared Radiotherapy was of secondarj’’ value except in cases which did not respond to 


sjTnpathetic infiltration when it w as the treatment of choice 

Fracture -subluxation of the Shoulder — Mi T J Fanbank (Manchester and London) said that 115 
fractures about the shoulder included tAieUe in which there had been radiographic eiidence of downward 
subluxation of the humeral head The subluxation was attributed to the gravitational effect of weight 
of the limb at a time when muscles were h}rpotomc The displacement could be recognised climcally by 
the groOA e which deA eloped betAieen the acromion and humeral head — a grooA e which could be obliterated 
by actiA e or passiA e lifting of the humerus or by recumbency At follow-up, one year after injury the 


subluxation had sometimes disappeared but in other cases it had persisted for as long as three years o 
more A tnangular shng which supported the limb was believed to be preferable to a collar-and cuff 
shng and a plaster-of-Paris spica was preferred to an abduction frame Mi Piidie (Bristol) suggested 
that the subluxation might be due to traumatic haemarthrosis Sii Reginald Wahon- Jones (London) 
pointed out that similar subluxations occurred in tumours of the neck and upper shaft of the humerus 
where there Aias no traumatic factor and no haemarthrosis the coincidence of gravitational pressure a 
muscle hypotonicity w as no doubt the explanation but care must be taken in traumatic cases to distingui 
primary subluxations which were part of the initial injury from secondary’- subluxations which were due 


to the treatment ^ 

Unreduced Pathological Dislocation of the Hip Joint due to Septic Arthritis of Infancy Mi 4 
Biyson (Manchester) excluded cases aged more than twelve months at the time of acute illness The joi 
infection and dislocation usually occurred during the first nine months Operations ware performed m 
fifteen cases, all of av hich av ere unilateral One av as treated unsuccessfully by Colonna’s arthroplasty 
three treated by osteotomyy one became stable, but the other two showed prcgressne ^^tortsnmg 
increasing fiexion-adduction deformity Arthrodesis was by far the most satisfactory procedure, the 
being performed be-tween trochanter and pehns (the head and neck of the femur being destroyed) ® 
patients w ere thus treated and s mnd bone fusion av as achiCA ed in eight — one only after secondary osteo o 
Arthrodesis should be deferred till the age of tiA eh’-e or thirteen years because earlier operation w as unce^^^^ 
and there was danger of recurrence of flexion-adduction deformity It had not been possible to c 
shortening by weight traction but considerable correction could be secured at operation ^ a 

stripping of the upper end of the femur In one case true shortening w as thus reduced from three 

THE JOURNAL OF BONE AND JOINT SURGE 



PROCEEDINGS AND REPORTS OF COUNCILS A.ND ASSOCIA.TIONS 


209 


lialf incheti to one inch The denuded bone surfaces were secured and fixed by means of a miniature three- 
flanged nail Only one patient complained of low back pain after arthrodesis and that w as eighteen months 
after operation in a patient aged fourteen years whose recreations included w^alking no less than forty 
miles in a day (Manchester must surely hold the record for long distance recreational walking At the 
clinical demonstration later in the day three other patients each with low er limb disabilities said that thej^ 
enjoyed walking twenty-five or thirty miles m a day ) Professo) Jacques Leveitf while recognising the 
excellent results which had been recorded, nevertheless advocated arthroplasty e\en for unilateral cases 
Ml R I Stilling (Edinburgh) reported three cases in which he had transplanted the trochanter to ser\e 
as a new head and neck and constructed a new upper lip to the acetabulum The trochanteric epiphysis 
had not grown as he had hoped, but the stability thus achie\ed had facilitated arthrodesis at a later age 
End-results in Fracture of the Femoral neck — Miss E L Willis reported 192 cases treated in the 
Unnersity Department of Orthopaedics at the Manchester Royal Infirmary with a mortality rate of 
8 per cent within three months of injury Fifty patients with subcapital and transcervical fractures were 
seen two or more years after injurj^ in tw enty-tw'oThe result was excellent in fifteen the result was poor 
and in thirteen there w as e\ idence of avascular necrosis of t he femora l head Of sEventy-four fractures treated 
by Smith-Petersen nailing forty-one show'ed radiographic evidence of bone~union Of seve nty-nine basa l 
and pertrochanteric fractures, fifty~bne were treated by well leg traction with union in forty-three there 
w'ere tw enty-three good clinical results among tw^ifEy~gigIrFp ahelitsTxam ined iSore than a year after injurj' 
Clinical Demonstrations — At the Manchester Royal Infirmary a series of bone tumours were demon- 
strated by Professor Harry Platt Mr Charnley demonstrated arthrodesis of the knee by Key s method 
and a senes of primary spinal fusions accompanying hemilaminectomy and foramenectomy for prolapsed 
discs Mr H Griffiths showed unusual arthropathies pathological fractures and actinomycosis of the spine 
Mr Poston and kliss Willis showed cases of epiphyseal dysplasia and Mr T J Fairbank demonstrated 
screw fixation for acromio-clavicular dislocation The demonstration at the Salford Royal Hospital bv 
Mr Sayle Creer Mr S Milner Mr Mangan and Mr C Brun included unusual fractures and dislocations 
vascular injuries and congenital deformities spinal osteotomies for spondylitis arthroplasties of the hip 
amputation of all toes for rigid clawing quadriceps plasty for stiffness of the knee joint after fracture of the 
femur arthrodesis and arthroplasty of the wrist and typical cases of neurectomy for Morton s metatarsalgia 
Election of officers and members — At the business meeting certain elections were made 
Vice-Ptesident James Russell Glasgow 

Hoiioiary Treasuiei V H Ellis London 

Editoi tal Seci etary H Jackson Burrows London 

Membeis of Executive Maud F Forrester-Brown, Bath 

Norman Roberts Liverpool 

Emeutus Fellows A S Blundell Bankart London 

W Rowley Bristow London 

Sir H A Thomas Fairbank London 

Hanoi ary Fellows Professor S L Baker Manchester 

Professor Geoffrey Jefferson IManchester 
Fellows Moms Axford Auckland 

Cecil Fleming London 
R S Garden Preston 
G Hyman Leeds 
A A Macdonald Auckland 
W L Macdonald Sjdney 
D Wainright Stoke on-Trent 

Associate Members D M Brooks Oxford 

R C Howard Norwich 
P I Hywel-Da\aes London 
C C James Birmingham 
A E Jowett Taunton 
W J B McFarland Auckland 
W Michaehs Co\ entr\ 

A McDougall Glasgow 
C M Murra^ Portsmouth 
G Rigbj -Jones London 
Gartliow en M ilhams Auckland 
J D M ilson Alton 

Spring Meeting, 1948, Quebec — It is hoped that the Spring "Meeting will be a combined meeting of the 
American Orthopaedic Association the Canadian Orthopaedic Association and the Bntish Orthopaedic 
Association to be held in Quebec on June 3 4 and 5 

tOL 30B,XO I FEBRUARX 1948 
O 



210 


PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


Dr R I Hams of Toronto is this year the President of the American Orthopaedic Association and it is 
particularly appropriate that during his term of presidency there should be a combined meeting of the 
American and British Associations on Canadian soil It is hoped that many Fellows and Associate 
members attending the Quebec meeting n ill i isit clinics in Canada and the United States of Amenca 
Robert Jones Prize Essay, 1950 — It was announced that the subject of the Robert Jones Prize Essay 
for 1950 n ill be Osteoarthritis of the Hip 

Annual Dinner of the Association — The Annual Dinner was held on Friday, October 24 The toast of 
the British Orthopaedic Association was proposed by the Dean of Manchester Mr George Perkins, re 
tiring President in his reply referred to new developments of the Journal of Bone and Joint Surgery 
paid tribute to Dr Clay Ray Murray — that gallant gentleman who gave the supreme example of dis 
interested service explained proposals for the joint meeting of the American Canadian and British 
Orthopaedic Association in Quebec and acknoxvledged the success of the Manchester meeting — ' one of 
the best meetings the British Orthopaedic Association has ever had because Harry Platt was batting on 
his ow n ^ illage green The toast of the guests by Mr B L McFarland w as replied to by Sir William 
Fletcher Shaw who referred to the origins of orthopaedics as a cross between bonesetters and osteopaths 
embracing all that part of surgery w'hich is curable and lucrative The toast of the retiring President 
was proposed by^ Harry Platt w’ho having been described by George Perkins as Franco Platt,” might 
be excused for his reference to the President’s impish wit ” as well as to his courage and his ability as 
one of the best clinical teachers in British Orthopaedic Surgery ’ 


FELLOWSHIPS IN ORTHOPAEDIC SURGERY 
Nuffield Fellowships — Te n Fellow ships hav e been aw arded with the object of assisting young orthopaedic 
surgeons in Great Britain to arrange courses of study in the clinics of Canada and the United States of 
America in relation to the forthcoming joint meeting of the British Canadian and American Orthopaedic 
Associations in June 1948 The Fellows appointed by trustees of the Nuffield Foundation, include 


John Charnlev 

Manchester 

James Patrick 

Glasgow 

F C Durbin 

Exeter 

Miss Marion A Pearson 

Stanmore 

James S Ellis 

Basingstoke 

E W Somerville 

Oswestry 

T J Fairbank 

Alton 

F G St Clair Strange 

Canterbury 

P H Newman 

London 

I S Smillie 

Edinburgh 

avelling Fellowships- 

—Two Travelling Fellowships m 

orthopaedic surgery have 

been awarded to 

J Crawford Adams 

London 

Cecil Langton 

London 


DEGREE OF MASTER OF ORTHOPAEDIC SURGERY, LIVERPOOL UNIVERSITY 
The course for the degree of M Ch Orth in the University of Liverpool was held in abeyance during 
the war The second post-war course began in the autumn of 1946 and after fifteen months postgraduate 
study in the orthopaedic and fracture clinics of Ijverpool, the associated country hospitals and the Hugh 
Ow'en Thomas Memorial Library twenty-five candidates sat for the examination in December 1947 The 
internal examiners were Professor T P McMurray MrBryan McFarland and Mr Norman Roberts, the 
external examiner w as Mr George Perkins Nineteen candidates w ere successful 


Almond H G A 
Cohin G S 
Commerell J J 
Desai M D 
Dickie J 
Fahmi V’ H 
Kaplan C J 
Kerr J G 
Lucas, H K 
McMurray T B 
Miller, B F 
Morgan N H 
O’Malley, A G 
Osborne G V 
Parke W 
Polonsky B 
Price T 
Roberts, G I 
Thayumanasw ami, V 


Liverpool England 
Sydney Australia 
Capetow n. South Africa 
Bombay, India 
Midlothian Scotland 
Vancouver Canada 
Durban South Africa 
Southport England 
Liverpool England 
Liverpool England 
Halifax Nova Scotia 
Sydney Australia 
Liverpool, England 
Liverpool England 
Liverpool England 
Johannesburg South Africa 
Liverpool England 
Liverpool England 


R 


Madras, India 

Hu6b Owen Thomas Memorial Library— The gift by Dr Wmnett Orr (Lincoln Nebraska)^ 
Scrap Book— a volume winch is not only of academic value but of intense histone intere K 
acknowledged by the Hugh Owen Thomas Memorial Library 
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ORTHOPAEDIC SECTION OF THE ROYAL SOCIETY OF MEDICINE 
Autumn ind Sprmg Meetings, 1947-48 

Cineplastic Amputations — Di Hemy Kesslei (New York) addressed the section on the subject of Cine- 
plastic amputations — an elaboration of a lecture given a fen days previously to the British Council of 
Rehabilitation He stressed that no one procedure or appliance was applicable to e\ er}’- patient The 
fullest co-operation n as essential and he preferred to perform such operations only when the patient re- 
quested it he never urged the procedure Excellent results were demonstrated in a cinematograph film 
In subsequent discussion it was pointed out that such amputations were useless wnthout the highly 
mechanised limbs which had been de\ eloped in the United States 

Flat foot and Instability of the Longitudinal Arch — Mr Geoige Pokins in delivering his Presidential 
address emphasised that a foot may be flat without being unstable particularly in infants and young 
children when postural muscle tone was not yet fully acquired A foot was stable only when bodjMi eight 
was transmitted through the centre of the subastragaloid-midtarsal joint in which position the bone 
structure of the foot was self supporting without the aid of ligaments or muscles The ligaments were 
w atch dogs ’ prepared to give w^armng of strain, thus calling for the protective action of muscles Four 
types of ‘ flat foot w ere distinguished Type I was due to delayed development of postural muscle tone 
and required only evercises and often as a placebo wedging of the inner border of the heels of boots 
Type 2 was due to equinus deformity lengthening of the tendo Achilles should be considered in boys 
but seldom in girls because it altered the shape of the calf and a raised heel w as often sufficient Type 3 
was due to varus deformity of the forefoot often necessitating forcible correction by manipulation and 
plaster for two or three months Type 4 was the rigid flat foot with subastragaloid-midtarsal arthritis 
sometimes needing arthrodeses but without refashioning of the normal arches which was liable to cause 
intractable callosities under the first and fifth metatarsal heads In the discussion which followed there 
was general agreement that w hen w edging of shoes w'as needed it should be confined to the heels 
Rotating Wooden Frame for Plaster Beds — At the November clinical meeting Mr E T Bailey demon- 
strated this frame similar in principle to the Hey Groves turning bed and the Stryker frame but costing 
only £10 and w eighing only sixty pounds 

Sitting-standing Invalid Chair was shown by Mr V E Gull Similar in appearance to the standard 
self-propelling invalid chair it could be connected to a power plug and when the patient switched on a 
motor connected to the chair it was slowly converted to an upright stretcher so that without deliberate 
effort the patient was raised from the sitting to the standing position The chair has obvious application 
to patients -with poliomyelitis and polyarthritis It will be constructed by the Stanley Engineering 
Company at a cost of about £100 

Clinical Meetings — Clinical demonstrations by Messrs Crisp Coltart Snell Batchelor Nissen Little 
Epps, and Appley led to vigorous and lively discussion on such problems as Cah 6s disease of the spine 
amputation of toes for gross deformity w ith metatarsalgia, congenital bowing of the tibia and brachial 
neuralgia due to excision of the outer end of the clavicle for recurring dislocation At a clinical meeting 
at the Lord Mayor Treloar s Hospital Alton Sir H A Thomas Fairbank gave an appreciation of Sir Henry 
Gauvain’s contribution to orthopaedic surgery which will be published in the next number of the Journal 

LONDON MEDICAL EXHIBITION, 1947-48 
The London Medical Exliibition which was suspended during the years of war has been revived and 
was held from November 1947 to January 1948 at the Royal Horticultural Hall Westminster On the 
two hundred odd stands were exhibitions by many firms of every new drug compound appliance instru- 
ment, and book All the latest orthopaedic devices originating in Great Britain the British Common- 
wealth the United States of America and Europe w ere on view 

SURGEONS’ CONFERENCES OF THE MINERS’ M’ELFARE COMMISSION, 1947 
The third and fourth biannual conferences of surgeons engaged m England M^ales and Scotland in 
the rehabilitation of injured miners were held in the summer at Oakmere Hall Rehabilitation Centre, 
Cheshire, and the Manchester Royal Infirmary and m the autumn at Firbeck Hall Rehabilitation Centre 
and the Sheffield Royal Infirmary Discussions sjmiposia papers and demonstrations some of which 
will be abstracted m the next number of the Journal included 

Redevelopment of Muscle Function — E A Nicoll (klansfield) Discussion bj A O Parker (Cardiff) 

C H Cullen (Leigh) L Moms (Leicester) Sir H A Thomas Fairbank (London) F G Strange 
(Canterburj') Demonstrations by members of the remedial staff (Oakmere Hall) 

Excision of the Carpal Bones— C H Cullen (Leigh) Discussion ba Saale Creer (Manchester) F C Dwacr 
(Liaerpool) A O Parker (Cardiff) and others 
Soft Tissue Injuries round the Shoulder — C H Cullen (Leigh) 

Traumatic Paraplegia— E A Nicoll (Mansfield) F M Holdsworth (Sheffield) and Professor H Platt 
Lactic Acid Treatment of Chrome Arthritis — I Mclacr Discussion ba J ^ Todd and Saale-Crter 
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Causalgic Syndrorne~C H Cullen (Leigh) Discussion by Lloyd Griffiths and Professor Harry Platt 
Pam dow a the Arm — D LI Griffiths (JManchester) 

Experiences with Menisectomy — J Charnley (Manchester) 

Radiographic Changes in Knee Joint after Menisectomy — T J Fairbank 
Bone Tumours — Exhibition — Professor Harry Platt (Manchester) 

Suture of Olecranon — Exhibition — T J Fairbank (London) 

Fracture Teaching Models — Exhibition — Sister Davidson (Manchester) 

Dislocation of the Hip and Fracture of the Spine — C H Cullen (Leigh Manchester) 

Tendon Surgery — G Pulvertaft (Derby) 

Mallet Finger — W Gissane (Birmingham) 

General Hand Injuries — S Pappuorth (Sheffield) 

Joint Stiffness after Trauma — Symposium opened by F W Holdsworth (Sheffield) A Dornan (Shefheld), 
M H Maitland Smith (Doncaster) 

Internal Fixation of Fractures of the Forearm — F W Holdsw orth (Sheffield) 

INTERNATIONAL SOCIETY OF SURGERY, 1947 
The Tiielfth Congress of the International Society of Surgery — the first post-uar congress — u as held 
in London in September 1947 under the presidency of Dr Leopold Mayer and ^\a.s attended by repre- 
sentati\ es from over forty countries At an inaugural ceremony in the Great Hall of Lincoln s Inn, Sir 
Alfred M ebb- Johnson President of the Royal College of Surgeons, received the delegates, conveyed a 
message from His Majestj^ the King, and delivered a speech of welcome By virtue of our calling,” 
he said we are all patriots of humanity and know no frontiers, but by virtue of our citizenship we are 



INAUGURAL CEREMONY of the International Societjr of Surgery in the 
Great Hal] of Lincoln s Inn, September 1947 


also ambassadors and can help to promote peace concord, and understanding between nations Rep le® 
were made by Professor Reynaldo dos Santos Professor Jean Verhoogen, and Dr L Dejardm Receptions 
were giv^en by His hlajesty's Government at Lancaster House, bv the President and Council of the 
College of Surgeons of England at Lincoln s Inn Fields bv the President and Council of the British Me ‘e 
Association at B hi A House by Sir Gordon and Lady Gordon-Taylor at the Royal Society of Medicine 
and by Sir Hugh and Lady Lett at the Hall of the Society of Apothecaries 
Professor Grey Turner elected neyt Presjdent—At a General Assembly of the Sacietj,, 

Grey Turner (London-— recently retired from the British Postgraduate Medical School) was e 
President of the Thirteenth Congress to be held in New Orleans m October 1949 
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Conferment of Honorary Fellowships— Three distinguished members of the International Society Mere 
admitted as Honorary Fellon s of the Royal College of Surgeons of England — ^Dr Leopold Mayer (Brussels) 
Professor Victor Veau (Pans), and Professor Danis (Brussels) 

Discussions Mere held throughout the Meek in the Great Hall of British Medical Association House 
Operative treatment of fractures — Pi ofessor Dams (Brussels) shoM ed a film illustrating the use of his 
special fracture operating table and of many ingenious devices for internal fixation, including a coaptation 
plate Mhich impacted the fragments Di Phemistei (Chicago) discussed lus technique for bone grafting 
by the onlaying of a graft m ithout scrcM s or other internal fixation, and m ithout disturbing muscle attach- 
ments, fibrous tissue or existing callus He reported eighty -nine cases Mith pnmary healing in eighty- 
five there Mas failure of union in four M’hich Mere cured by secondary operations except in one case of 
congenital pseudarthrosis Di R Deiiiel (Vienna) described the treatment of ununited gunshot fractures 
by the splintering method of Kirschner Di Wesieiborn (Gothenburg) advocated intramedullary nailing 
for fractures of the femoral shaft / 

Arteriography in the diagnosis of osteomyelitis and neoplasms of bone— Professoi dos Sanios 
(Lisbon) gave a masterly review of the use of arteriograph 5 ' and venography in differential diagnosis In 
osteomyelitis the arteriograph showed obliteration of vessels within the infected area of bone, but with an 
abundance of vessels in neighbouring soft tissues In bone tumours, on the other hand the arteriograph 
showed intense hyperaemia both inside and around the lesion 

Other discussions included The Role of Penicillin in Surgery opened by Professor Sir Alexander 
Fleming (London) and Sir Howard Florey (Oxford) and followed by some, but far from all the thirty 
speakers listed for discussion “ Recent Advances in Surgery due to Hepann ’ opened by Dr Crafoord 
(Stockholm) and Professor Gallic (presenting the work of Gordon Murray and C H Best of Toronto) Repair 
of Skin Defects by Pedicle Flaps and Free Grafts ’ opened by Professor Kilner (Oxford) and 'Vaso- 
dilatation in Arterial Disease ’ opened by Dr Diez (Buenos Aires) and follow ed mainly by the French surgeons 
Chmcal demonstration at the Postgraduate Institute of Orthopaedics — Among a series of clinical 
and operating sessions arranged by the staffs of most of the London hospitals w as a chmco pathological 
demonstration in the Postgraduate Institute of Orthopaedics at the Royal National Orthopaedic Hospital 
including repair of fractures in Paget's disease (Roc)m Jones) , endothelial sarcoma of the thigh (V H 
EUis) changes in the plantar digital arteries in Morton’s metatarsalgia (K I Nissen), fat embolism (P H 
Newman), spinal osteoporosis of unknown origin (H Jackson Burrows) myeloblastic multiple myeloma- 
tosis, and vitamin resistant rickets (F Harwood Stevenson) In a senes of technical contnbutions Mr 
A Rocyn Jones showed patients illustrating the use of transplanted cancellous bone in the treatment of 
non-union of fractures in arthrodesis and in obliteration of infected bone cavities Mr A T Fripp 
demonstrated results of medial and inferior capsulotomy of the astragalo scaphoid joint (Brockman’s 
operation) for club foot Five patients were shovvai by klr I Trevor with rupture of the extensor polhcis 
longus tendon due to Colles' fractures in which he had bridged the gaps with simple Bunnell sutures of 
No 6 nylon the results as observ^ed ov er periods of six months to tw o years were excellent Mr D N 
Mathews discussed the use of the cross-leg flap for skin defects below the knee, and demonstrated an 
apparatus for linking the crossed legs through the medium of a umv ersal joint 

Exhibition of mstruments and books — One of the most attractive features of the Congress was the 
exhibition of instruments, appliances and books at XJmversitj’- College It was very well organised and 
well attended each day 

INTERNATIONAL CONFERENCE OF PHYSICIANS, 1947 
The International Conference of Physicians was held in London in September 1947 A symposium 
on pain was opened by Professor E D Adrian (Cambridge) and various speakers including Professor 
Henry Cohen (Liverpool) dealt with the problems of cutaneous and deep pain visceral pain and the 
relationship of visceral to somatic pain Social medicine the development of geriatric services and the 
care of the aged crippled were discussed by Sir AVilson Jameson and Sir Ernest Rock Carling (London) 
Mr Winston Churchill and the Medical Profession — At a dinner held in the Guildhall "Mr M tnstcin 
Churchill as the guest of honour proposed the health of The Medical Profession He referred to the 
fearful journey w e hav e all made since the Conference of Phy sicians last met in London in 1913 But 
to night,” he said all our thoughts are turned to healing and not destruction, and we can tinftignedlv 
and unreservedly rejoice in the progress of medicine, and of its close and faithful companion surgcrv 
kledical science and surgical art have advanced unceasinglv and hand in hand The medical profession 
at least cannot complain of unemployanent through lack of raw material The genius of mankind is stirred 
and spurred by suffering and a long succession of noble discoveries in the application of the licahng art 
stand forth with all the greater brilliance against the dark and hideous background of hatred and chaos 
The miseries of the population have given opportunities to the medical profession of rendering service to 
their fellow mortals on an unexampled scale There is no profession or calling whose members can feel 
greater or deeper conviction of dutv There is no profession in which tbev can feci a surer confidence in 
an expanding future ’ 
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Mr Churchill suggested the advisability of a hagxology of medical science and said that ue ought to 
have Saints’ days to commemorate the great discoveries which have been made for all mankind and per- 
haps all time Nature like many of our modern statesmen, is prodigal of pain, and I should like to find 
a day of jubilation and praise of good St Anaesthesia, and of just and pure St Antiseptic I would not 
venture in a company so distinguished to pretend to any qualifications to judge uho should figure in this 
list, but if I had a vote I should feel bound to celebrate, among others, St Pemcilhn, uhom I see repre- 
sented here and St and B both invaluable figures to w horn I u as introduced during the war in good 
time by Lord Moran, and without whose benedictions I might be regarding your present troubles, if not 
otherwise preoccupied, from a more serene sphere Gofoniard then, gentlemen, members of this great 
vocation upon your upw ard path and forge for ever greater, sharper and more poiverful weapons against 
the sufiermg and weakness which afflict us here below ” 

Lord Moran in reply referred to the fact that Mr Churchill was a Fellow of the Royal College of 
Surgeons of England and said that he had the two characteristics of the scientific mind — fertility of ideas 
and insatiable curiosity As to the former. President Roosevelt had said ‘ He has about a hundred 
brilliant ideas a day and four of them are good and there was evidence of his curiosity in the fact that 
Mr Churchill had proved to be an extraordinarily inquisitive patient " In conclusion. Lord Moran said 
that he had looked for a prescription for the social malaise of our time ‘ I find that Pascal, wnting 
in 1655 said that most of the evils of life arise from a man being unable to sit still in a room Thought 
IS still the prerequisite of sound action Ages of quiet, sedentary, thinking men have done what is worth 
doing in the world It is a matter for regret that owing to the increasing tjuranny of routine leisure has 
gone out of the In es of men in the learned professions so that they are m danger of losing their culture ’ 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 
Moynihan and Hunterian Lectures — After the conclusion of the meetings of the International Society 
of Surgery m September 1947 a series of Moynihan and Hunterian Lectures were delivered each day for 
ten days in the Royal College of Surgeons of England Professor W E Gallic of Toronto, Past-President 
of the American College of Surgeons and recently elected President of the Amen can Surgical Association, 
gave his Moynihan lecture on Recurrent Dislocation of the Shoulder which is reported m this number of the 
J ournal Lectures w ere gi\ en by Dr Arthur Allen President of the Amencan College of Surgeons Dr Frank 
Lahej' of Boston Past-President of the American Medical Association, Dr Evarts Graham of AVashingtoa, 
Past President of the Amencan College of Surgeons and of the Amencan Surgical Association Dr Alfred 
Blalock w hose audience of betw een one and tw o thousand so strained the accommodation of the bombed Royal 
College that a repeat performance w as necessary , Hassan Ibrahim of Egypt and Harold Wookey of Toronto 
During this period the most exclusire emblem of merit of the College, the Honorary Gold Medal, 
awarded only on twenty -two occasions since it was first struck in 1802, was presented to William Edward 
Gallic of Toronto, a Fellow of the College of thirty years standing Immediately after the presentation a 

cablegram of congratulation from his colleagues in Toronto 
and Canada w as read The Lister medal w as presented to 
Dr Evarts Graham (Washington) The Honorary Fellow ship 
of the College was conferred upon Dr Dallas Phemister 
(Chicago), Dr Arthur Allen (Boston). Dr Irvm Abell 
(Chicago), Dr Frank Lahey (Boston), and Dr Alfred 
Blalock (Johns Hopkins) 

Award of Hon ERGS Eng to Dr Dallas Phemister— 
In. presenting Dr Phemister to the President Sir Hugh 
Cairns said Dr Phemister has made outstanding con- 
tributions to tbe pathologj' of surgical shock and lesions 
of the bones and joints His work on aseptic necrosis o 
hone IS a classic in its comprehenrn eness and in its use of 
the experimental climco-pathological approach Some 
twenty years ago Dr Phemister gave up a successful career 
as a practising surgeon to found a w’hole-tirae department o 
surgery'- in the University of Chicago and it is a matter o 
' satisfaction to us that in preparation for this mission m 

, worked for the greater part of a year m the departmen 

G^H||||||||||||| of physiology in Unn ersity College, London His work >5 

outstanding and also the work of Ins associates 
|H|k a surgeon w ho stands out in his generation as a succs 

HBHB exponent of the ideals of John Hunter whose work 

lates our Amencan colleagues no less than us of this Co eg / 
and gives us ritahty and inspiration ” 
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Lectures in the Royal College of Surgeons — Lectures on Surgery Pathology, Applied Anatom}’^ and 
Plnsiologv, the Hunterian, Arris and Gale and other statutory lectures and special courses of lectures 
guen in the Rojal College of Surgeons of England during December 1947 and Januar 5 ^ 1948 included 
December 

3 Flexor and Extensor Retinacula of Wrist and AnUe — H F Lunn 

3 Pathology of Tuberculous Infection — Professor G P Mhight 

4 Vasodilatory Nerve Mechanisms — W Feldberg 

8 Source and Transmission of Wound Infection — Professor R Hare 

9 The Elbou Joint — E L Patterson 

11 Pathology of Poliomyelitis — Professor R J V Pulvertaft 

12 Acid-Base Balance of the Blood — G A Harrison 

16 Absorption and Deposition of Bone — Professor S L Baker 

17 Autonomic Nerious System — Professor J Beattie 

17 Surgical Tuberculosis of Bovine Origin — Professor Blacklock 

19 Calcium Bletabohsm — Dr Douglas Robertson 

19 iMyelomata and the Haemopoietic Bone Marrov — Hamilton-Pearson 
January 

14 Bone Grouth — Sir Reginald Matson-Jones 

15 Pyogenic Affections of Hip and Knee Joints — V H Ellis 

15 Bone Growth — Professor H A Harris 

15 Physiology of Anaesthesia — E A Pask 

16 Congenital Dislocation of the Hip — 4 Rocjn Jones 

19 Fractures Involving the Knee Joint — F W Holdsvorth 

19 Reactions of Bone to Injury — Professor S L Baker 

20 Congenital Deformities of the Foot E P Brockman 

21 Muscle and Tendon Ruptures — R Broomhead 

22 Postural Deformities of the Spine — E P Wiles 

23 Ankle Joint Fractures — A J Matson 

26 Static Derangements of the Foot — H J Burrow s 

27 Brachial Plexus Injuries — R Barnes 

28 Derangements of Lumbar Spine and Peh is — R B Young 

29 Fractures and Dislocations of Shoulder — St J D Buxton 

Arthur Sims Commonwealth Travelling Professorship — Mr Arthur Sims of Christchurch New 
Zealand has endowed a Commonwealth Travelling Professorship to be appointed each jear from among 
the prominent physicians surgeons or scientific workers of Great Britain Australia or New Zealand or 
distinguished teachers from one of the other Dominions The Professor will be required to travel 
from the country where he or she IS ordinarily resident to Great Britain or to Australia or to New Zealand 
or to any other Dominion of the British Commonwealth to promote the advancement of medical science 
either by lecturing teaching or engaging in research The first Professor — Sir Hugh Cairns K B E 
Nuffield Professoi of Surgerj in the University of Oxford is now in Australia 


INTERNATIONAL PHYSIOLOGICAL CONGRESS, 1947 

The seienteenth International Congress of Physiologv was held in Oxford in the late summer of 1947 
The honorarjr degree of D Sc in the University of Oxford was conferred upon Dr Krogh Nobel Prirc- 
w inner, of the Zoophysiological Laboratory of Copenhagen who studied the phjsiologj' of respiration in 
both Olympic w inners and Arctic explorers. Dr Szent-Gyorgi, Professor of Biochemistry in Szeged Unn crsita 
w ho w as responsible for the discoi erj of \ itamin C Dr Gasser Nobel Prizeman and Director of the Rod c- 
feller Institute for kledical Research who used cathode rai oscillography in his stud> of the ph\siolog\ of 
neries DrHoussay distinguished for his researches into the pituitaiy gland and Dr C H Best of Toronto 
head of the famous institute w Inch couples his name w ith that of Frederick Banting of immortal mcmor\ 
Birthday greetmgs to Sir Charles Sherrington, O M — AVe would join with other Journals 
Societies, and Associations in offering our congratulations to Sir Charles Shemngton upon the occa^'ion of 
his ninetieth birthday A new edition of his Integratne Action of the Ner\ous S\stcm which Pro 
lessor John Pulton of Yale Uni\ersi1y recentlj ranked in importance with Har\e\ s Dc Motu Cord\<^ was 
brought out in 1 ime for the Se\ enteenth International Congress of Phi siologa at Oxford 1 he new tw the 
page foreword shows no falling awaj in the mental power Mgour and integriti of the author in tin 
words of the Tunes leader Pew men of science ha\e founded a new <;cliool of thought with so much 
friendliness, so little control ersj — and so modesth To e\cn fewtr Ins it been gi\en •-o Inppih to ‘^''t 
for themsehes through so manj icars the spreading triumph of their work 
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SECOND INTERNATIONAL COURSE FOR THE 
EMERGENCIES OF MEDICINE AND SURGERY, 1947 
The second international course organised by the Civil Hospitals of Lisbon, under the aegis of the 
Portuguese Ministry of the Interior, met in Lisbon and Oporto from October I to 15, 1947 Papers 
given by British representatives included 

Acutely Prolapsed Interiertebral Disc — H A Brittain (Nonwch) 

Tendon Injuries in the Hand — Professor R G Pulvertaft (Derby) 
iliddle Facial Injuries and Bums — Sir Archibald Mclndoe (London) 

Compound Fractures and Rehabilitation — H Osmond-Clarke (London) 

SOCIETE INTERNATIONALE DE CHIRURGIE ORTHOPEDIQUE 
ET DE TRAUMATOLOGIE 

Provisional Programme of Fourth Congress to be held m Amsterdam, 
September 13 to 18, 1948 

Monday, Septembet 13 1948 

9pm Reception by the President of tlie Congress — ^Dr Henry Meyerding 

Tuesday Sepiembe) 14 1948 

9 30 a m Official opening of the Congress — Institute des Indes Amsterdam 

1 ) Presidential Address 

2) Official Addresses 

10 30-12 30 a m Discussion on the Treatment of Arthritis Deformans of the Hip 

2 30-5 pm M ilhelmina Hospital, Amsterdam — continuation of discussion 

8pm Reception 

Wednesday, Septembei 15 1948 

9 30 a m -12 30 M ilhelmina Hospital Amsterdam — discussion on Closed Injunes of the Spine 
British rapporteur — ^Mr E A Nicoll 

2 30 p m General Meeting of the Societ}' 

3 30-5 p m Continuance of discussion on Closed Injuries of the Spine 

8pm Reception 

TJniisday Sepiembu 16 1948 

9 30 a m -12 30 M ilhelmina Hospital Amsterdam — Short Papers — Presentation of Cases 
2 30-5 p m Short Papers and Presentation of Cases 

8pm Official Banquet 

Fuday Septembei 17 1948 

9 30 a m Operating Sessions in the Amsterdam Hospitals 

2 30 p m Excursion to the Dyke of the Zuiderzee 

Satin day Septembet 18 1948 

9 30 a m ^ isits to Dutch Orthopaedic Climes at Nijmegen, Leiden, and Rotterdam 

Dunng the Congress excursions u ill be organised for the ladies by a special committee Ladies are 
im ited to the President s reception on Monday, September 13 

Contemporary Journals 

Practitioner — The March 1948 issue of the Practitioner -nill be deioted to "Orthopaedics in General 
Practice ” and M dl include contributions on ‘After-Treatment of Poliom}'ehtis " by Professor H J 
Seddon "Injuries of the Knee ’ by Roland Barnes, Dislocation of the Elbou ’ by J C Cheny, 

‘ Tuberculosis of the Bones and Joints ’ by S A S Malkin, Amputations ” by John Chamley This 
Journal has made special efiorts to promote the happy bond •uhich has been strengthened during the 
recent m ar, beH\ een the English-speaking peoples Dr Robert M Steelier has become a member of the 
Editorial Board Most numbers include at least one contribution by an American uriter 
The Cord — ^Ve offer erery congratulation and good vish to The Cord ” — the new quarterly journal o 
the Paraplegic Branch of the British Legion This publication was established in the autumn of 1 
by sixty patients at Stoke jMande\ulle Hospital, all suffering from paraplegia due to spinal injury Evety 
page of the first number breathes the spirit of independence and good humour One column recor s 
“ Famous Last Words ” — 

" Ih e ne^ er bothered much about this drinking business I hate the taste of w ater anyw ay 
‘ Ne\er mind about that air-nng I can t feel there so what’s the point of it^ 

I've been dry for a w eek now 

" But I like going dow n steps forw ards ' ,.nntact 

Agam many congratulations— and if we can help the British Paraplegic Committee to maintain c 
with the Paralysed Ex-Service Men s Associations of Australia Canada, and the United States w 

do so 
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Medical Bookman and Historian — This new monthly journal under the Editorship of Dr Croxon Deller 
and Dr W R Bett pro\ ides tuo cognate publications in one the Hledical Bookman uhich includes signed 
re\ lew s w ith a fullness unattainable in the a\ erage medical periodical and the Medical Historian a pioneer 
r enture, w hich is the first periodical on the history of medicine in Britain The tradition of Osier the great 
internationalist will be followed and the editors hope to make the new publication as international in its 
scope as possible The publishers are Messrs Harr ey & Blythe Limited 6 Hanor er Square London M 1 


SCOTLAND 

Northern Region — Base hospital Raigmore, Imemess Clinics held at Inremess, Fort Milham Nairn 
Forres Golspie Wick, Thurso the Isle of Skye and the Outer Hebrides It is hoped to establish ortho 
paedic physiotherapists in key positions in the near future 

North-East Region — il/i A AI Rcinnc has recently been appointed Lecturer in Orthopaedics in Aberdeen 
Umr ersity and he serr es all the hospitals r oluntary municipal and E IM S in the area Local authorities 
hare arranged to send non-pulmonary tuberculous bone and joint cases for treatment in the orthopaedic 
section of the E M S Hospital at Stracathro 

Orthopaedic surgery and particular!}' the local Cripples’ Welfare Association, has sustained a serere 
blow in the death of III; F A Consulting Surgeon, Aberdeen Royal Infirmar} As a member of 

the executire committee of the Association he rendered invaluable serr ice and his sudden death has left 
his friends with a deep sense of personal loss 

Eastern Region — Following the appointment of A/; Smillte to the Lectureship in Orthopaedic Surger}' 
at the Unirersity of St Andrews and Surgeon-in Charge of the Eastern Region Orthopaedic Serr ice the 
personnel and equipment of the Orthopaedic Hospital located at Larbert Stirlingshire, during the war 
w as transferred to the E M S Hospital at Bridge of Earn 
Perthshire to serre as the Base Orthopaedic Hospital for 
the Region The initial capacity of 150 beds has already 
proved inadequate and it is hoped to increase the number by 
a further hundred in the near future Shortly after the 
establishment of the Base Orthopaedic Hospital the Resi- 
dential Industrial Rehabilitation Centre was transferred 
from Gleneagles Perthshire to a site w ithin the same grounds 
the capacity of the Centre is 160 

The Climes in Dundee Perth and Perthshire which were 
previously sen'ed from Princess Margaret Rose Hospital 
Edinburgh are being continued and expanded The only 
area of the Region not fully organised m relation to 
Statutory cases is Angus County w here the present proposal 
IS to set up Climes m Forfar Brechin Montrose and Arbroath 
A Central Office to serve the Region has been estabhslied at 
the Royal Infirmary Dundee with the aid of a grant from 
the Lord Nuffield Trustees The staff consists of a Secretary 
and Social Service worker who are at present engaged in 
explonng the Region with a view to future developments 
West and South-West Regions— Philipshill Hospital has been accepted as the regional long temi hospital 
to serve the problem cases in Dumfries and Gallowa} Renfrewshire Lanarkshire A}rshire and certain 
cases from Glasgow It is under the same board of management as the A ictoria Infirmaiy which has an 
organised fracture service under unity of control Peripheral clinics arc being established in the region 
more particularlv' in Lanarkshire and Renfrewshire Dumfries Ro}al Infirmarv with its own segregated 
fracture service, has been established as a sub centre to serve Dumfries Ivirkcudbrightshirc and AA ig 
townshire The Royal Infirmaiy' has peripheral clinics in the regions of Lanarkshire and Dumfnesslurc, 
which It serves and the AAestem Infirmarv —although it has not established peripheral clinics— has 
arranged for long-term cases to be treated at Killeam 

Lanarkshire has an industrial rehabilitation scheme for miners — the onlv out jiatient centre of its kind 
in Great Britain and working under the auspices of the Miners' AAelfare Commission \j)proxiniatclv 
one hundred patients attend daiR for the final stages of rehabilitation before returning to work The 
average period of attendance is approximatelv six weeks 

Recentl} a training school has been opened at Dunoon under the ausplce^ of the Glasgow trijiiilcs 
League where grossl} handicapped girls arc being trained in high grade needlework and specialised h ind 
made clothing for children This centre was opened at the beginning of Ih-1/ ard arrangements have 
been made to market the products and to place the girls with selected firms or te> provide for home 
superv ision to market their products 
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South-Eastern Region— The Princess Margaret Rose Hospital (near Edinburgh) has secured the use of 
thirty’’ extra beds, and has enlarged its Occupational Therapy Department and sphnt-making facilities by 
the use of E M S huts 

CANADA 

AWARD OF THE HONORARY GOLD MEDAL OF THE 

ROYAL COLLEGE OF SURGEONS OF ENGLAND TO WILLIAM EDWARD GALLIE 

The honorary medal, the most exclusive emblem 
of merit uithin the authority of award of the Royal 
College of Surgeons of England uas conferred upon 
William Edwaiii Gallic of Toronto in September 1947 
This medal M as instituted in 1 802 and has been awarded 
on no more than tw enty-two occasions in nearly one 
hundred and fifty years The distinguished recipients 
who have qualified by their distinguished labours 
researches, and discoveries, eminently conducive to 
the improv ement of natural Xnow ledge and the healing 
art include Erasmus Wilson in 1884 Lord Lister 
in 1897 Sir James Paget in 1897 Sir Henry Making 
in 1929 and Sir Alexander Fleming in 1946 It is a 
gold medal with on the reverse Galen contemplating 
a human skeleton, and on the obverse the armorial 
bearings crest, supporters and motto of the College 
Professor Gallie is a Fellow of the College of 
thirty years standing a former Hunterian Professor, 
and recently Moymhan Lecturer when he chose as 
his subject Recurring Dislocation of the Shoulder ” 
He vv as President of the Amencan College of Surgeons 
for fiv e years and recently succeeded the late Elliot 
Cutler as President of the Amencan Surgical Associa 
tion A few montlis ago on retirement from the 
Chair of Surgery in Toronto he was presented with a 
volume of clinical and scientific contnbubons written 
by his pupils, past and present 

In presenting him to the President of the College, 
Sir Max Page said ' Professor Gallie requires no 
introduction to tins College He is a friend of many years to most of you Many learned and surgical 
societies hav e honoured him on account of his scientific w ork and practical studies in regard to the grafbng 
of bone and fascia His practical application of these studies has made Ins name a household word for 
surgeons throughout the world For twenty years or more as 
Professor of Surgery at Toronto he has put his stamp on the 
Canadian surgerj^ of our generation For fiv’e years he occupied 
the post of President of the Amencan College of Surgeons which is 
great evidence of his excellent personality We are delighted that 
our most distinguished Fellow should be honoured by the presenta- 
tion of this Medal 

The President Professor Gallie I hav'e the pnvolege of hand- 
ing to you our most exclusive emblem of merit which has been 
aw arded to you in the name of the College and by the authority of 
the Council 

Professor Gallic I am so overwhelmed with emotion on this 
dramatic occasion that I find it quite impossible to express 
adequately my appreciation of the great honour you do to me I 
am not so naiv'C as to think you do this solely because of the kind 
things Sir Max has said of me You do it not only to honour me 
but to honour the American College of Surgeons and the surgeons 
of my own countrj’- This Royal College of Surgeons has given 

me the most thnlling moments of my surgical career That you should think that as a 
ancient College I have upheld its traditions in my far country gives me the greatest satis ac 
fills me w ith pleasure 




Mhlliam Edward Gallic of Toronto awarded the 
most exclusiv e emblem of merit of the Royal 
College of Surgeons of England — the Honorary 
Gold hkdal 
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The President ‘ I have something to communicate and I would like to communicate it in public 
This cablegram reads Please convey to Professor W E Gallie v\ hen Gold Medal of College is conferred 
upon him congratulations from Toronto and Canada 

Professor Galhe at the Robert Jones Dining Club — To celebrate the signal honour achieved bv 
Professor Galhe and to pay homage to the greatness of his contribution to orthopaedic surgerj^ the Robert 
Jones Dining Club — the oldest of its kind — arranged a special meeting and dinner when Galhe was the 
honoured guest of the twenty members of the Club He was toasted as the Robert Jones of the New 
World ’ 


CANADIAN ORTHOPAEDIC ASSOCIATION— ANNUAL MEETING, 1947 

The third meeting of the Canadian Orthopaedic Association was held m Winnipeg on June 22 and 
23, 1947 

Fusion of the ankle joint — J 4 Leo Walkei (Montreal Quebec) illustrated with a cinematograph film 
in colour the technique of fusing the ankle joint through a lateral approach remov'ing the low er end of 
the fibula After denuding cartilage from the tibia and talus the rawed fibular fragment was fixed as a 
graft by screw s or stainless steel w ire sutures 

Recurrent dislocation of the ankle joint — G F Penual (Toronto Ont ) gave an audio-visual pre- 
sentation illustrating 1) the relevant anatomy of the external lateral ligament and sites of complete 
rupture of the anterior and middle fasciculi at their proximal attachments 2) radiographs in full inv ersion 
including a post-mortem specimen to illustrate characteristic tilting of the talus within the mortise 3) 
technique of repair by Watson- J ones tenodesis using the peroneus brev is 4 ) post-operativ e results show ing 
full range of dorsiflexion and plantar flexion movements stable joints permitting unrestricted activitj 
and full correction of subluxation prov ed clinically and radiographically The importance of prev entiv e 
treatment by early recognition of complete ligament avulsion was stressed The results of tenodesis were 
good 

Suction bucket prosthesis for above-knee amputations — R I Hants (Toronto Ont) reported 
upon the programme in Canada for the dev'elopment of the suction bucket prosthesis and the facilities 
arranged for its provision to veterans and civilians A surv'ey of German scientific activities bj the Allies 
after the occupation show ed that they w ere using a prosthesis for abov e knee amputation vv Inch vv as held 
in place by suction developed within the bucket The German prosthesis was crude but the principle was 
valuable and such limbs had been used widely and successfully in Germany The same principle had been 
tried by the British in the early tvv enties but had been abandoned The adv antages vv ere 1 ) the possi- 
bility of discarding pelvic bands and shoulder harness 2) the lighter weight of the limb 3) the more per- 
fect control by the patient especially of rotation movement 4) the fact that the patient felt the artificial 
limb to be part of him and not simply a suspended appliance The limb was being given extensive trial 
in Great Britain and the United States and in Canada where the programme was being directed by the 
Associate Committee on Artificial Limbs of the National Research Council Facilities were now available 
for its provision through the Department of Veterans Affairs and the availability of the prosthesis to 
civilians was in hand 

Giant cell tumour of the sacrum— L P Roy (Quebec City Quebec) reported a patient aged twentj 
years who was admitted to the Hotel Dieu Hospital m November 1944 with pain in the sacrum impotence 
dysuria, and sciatic pain The left plantar and Achilles tendon reflexes w ere absent and there vv as muscle 
wasting and hypoaesthesia of the thigh Radiographic examination showed destruction of the sacrum 
which was proved on biopsy to be due to a typical benign giant cell tumour Radiotherapy was given 
(9000r) and in 1946 the tumour vv as curetted without grafting The region recalcified and in April 1947 the 
patient vv as vv orking at home free from all sj'mptoms 

High osteotomy for unumted femoral neck fractures — R G Townsend (Calgary' Alta ) reviewed a 
short series of unumted femoral neck fractures treated by high femoral osteotomv^ some stabilised bj means 
of a blade plate In 72 7 per cent a satisfactory result was secured with painless and stable vveiglit- 
bearing function 

Observations on pinning fractured hips — Beaitte Maitin (Regina Sask ) reviewed seventj four cases 
treated in the previous tw o years most of the late age group the oldest aged ninet) tw o j ears Tiie Mol 
plate was used for intertrochanteric fractures and the Smith-Petersen nail or Godoy-Moreira screw for 
high fractures The screw gave excellent fixation but there was difficult} in engaging the large thread 
with hard bone near the acetabular surface Many failures with the Smith Petersen nail were due to in- 
sufficient engagement of the head Direct fluoroscopv was employed the radiologist Ijing under a table 
specially designed by Dr Perrv^ of Grey Nuns Hospital Regina Di G H Ryan (V innipeg Man 1 de- 
scribed a technique of nailing through a stab vv ound under spinal or pentothal anaesthesia w ith fluoroscopic 
control The patient was sat in a chair the next day and allowed earlj ambulation with crutches 


VOL SOB, XO I FEBRUARY 1948 


220 


PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


Fusion of the wrist joint — A A Builey (Montreal, Que ) reported fusion of the radio-carpal, mter- 
carpal and carpo-metacarpal joints of the ivrist by means of a curved graft from the inner surface of the 
ving of the ilium The graft nas fan-shaped, and its natural curve permlt^ed fixation of the wnst m the 
optimum position of ten degrees dorsiflexion , it i\ as applied to a deep bed cut in the radius, carpus and 
second to fifth metacarpals The operation uas suitable for osteoarthritis, infective, tuberculous and 

rheumatoid arthritis infantile spastic and traumatic 



TKon Te-eut Op \uion 

Wth 'VWu'VSl- C'J'we. Aivo Corucps'- 


paralysis and congenital deformities The advantages 
i\ere the more rapid union than -with tibial grafts, 
and the more certain union than vith diac chip grafts 
Thirty patients, two with tuberculosis of the ivnst, were 
successfully arthrodesed, one necessitating a second 
operation by reason of fracture of the graft 
Spondylitis due to pseudomonas pyocyaneus treated 
by streptomycin— i?ogc) Gatiepy (Montreal) Bone and 
joint infections often complicate urinary sepsis pseudo- 
monas aeruginosa (pyoevaneus) oeing the usual causative 
organism Fortunately it is sensitire to streptomycin as 
shown by dilution tests in. vitro This drug alone or 
combined with drainage checks local and general dissemi- 
nation A man aged fiftv-six years developed destructive 
osteitis of the fourth lumbar \ertebral body fifteen days 
after uTW'iry infechon due to transurethral reseebon of 
the prostate Pam was the dominant symptom It did 
not respond to penicillin, sulphadianne or plaster im- 
mobilisation Surgical drainage of a parai ertehral abscess 
ga\e temporary' relief, but infection spread up to the 
second and first lumbar ^ertebral bodies P aerugmo'a, 
highly sensitnc to streptomycin, was cultured from 
aspirated pus The patient was guen 3m units daily for 
ten days Rccoicrj' was remarkably uneventful The 
diseased area fused by intsn erlebral bndging of bone 
with sclerosis of the discs The tctal disability from th- 




onset of the complication lasted seven months 
Late results in arthroplasty of the knee jomt- 


Arthrodesis of w'rist, using fan-shaped J £d Sniiisoii (Montreal) reported results in fort)' three 

curved graft from the inner tabic of the ilium arthroplasties of the knee joint followed for more tfian 

fne vears The cases included gonococcal arthntis 10, 
traumatic arthritis 2, ost< umy elitis 1, tuberculosis 1 The indication for arthroplasty was ankjlosis 
of both knees, or of the mp and knee joint of the same side A slightly modified Putti technique 
W'as used No passive physiotherapy was used m the after-care hhiscles were re educated bj exercise 
against resistance ^^^len necessar)' the nco arthritis w as mobilised under anaesthesia None com 

plained of pain There was onlj one unstable knee due to absorption of the medial condyle All 

active extension, fifteen (30 per cent ) hid 90 degrees or more of flexion, fourteen (28 per cent ) 

60 to 40 degrees of flexion, and nine (IS per cent ) had from 40 to 20 degrees of flexion 
occurred in twelve patients (24 per cent ) Despite criticism Dr Edoinrd Samson believed firmy' 


value of this operation which had guen satisfaction ^ 

Bilateral congenital pseudarthrosis of the clavicles treated by costo-scapular ^**®*°” lateral 
Rossrgnol (Ottawa) reported the case of a girl aged twenty-two years with congenital absence o 
half of the right clavicle, and congenital pseudarthrosis of the middle third of the left jused 

plained of excessive fatigue of both shoulders There w as no other deformity Both scapulae n 
by operation to the thorax The fourth rib was cut and its spinal end introduced into 
centre of rotation A plaster spica w'as applied with the shoulders in 90 degrees 
Seven years after operation le-exammation showed three-quarters of the normal movement o 
girdle on both sides with no functional complaint The patient had resumed work as a T> 
longer complained of fatigue thirty 

Gup arthroplasty of the hip joint — J R Naden (Vancouver B C ) reported end-resu 
arthroplasties performed in the Orthopaedic Service of the Vancouver General arthntis 

the end -results w ere gratifying m cases of osteoarthritis of the hip but v eo' ^ po»'' 

Tw el VC patients show ed good or fairly good results , se\ en w ere fair AH four and land 

Five patients had since died Nine were gainfully employed in work ranging from 

„ sow 
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ill irmg to slioillniul I ncMcn liouscwuts doing light or full housekeeping Except m the case 

of rhiiiiintoid niTliritis nsults Mcrc hitter thin Ind been expected and arthroplasty iias to be recom- 
miiulid in ]iaf lints of the oldir age groii]) as a procedure of less magnitude than arthrodesis offering good 
possibilitj of iiiiproi eiiiint 

r irh ind 1 itc trcitniciit of slipped upper fcmonl epiphysis— /I Samson and L Jauy (Montreal 
Qiic ) ii])orted eight iarl\ eases ticated bj Ecadbetter reduction iiith plaster immobilisation for three 
months using a Sfcinmann jiin through the femoral condjdes In foIloM-up from nine months to three 
j cars the a\ 1 1 ige shoi U ning i\ as J to 2 centimetres there m as normal function m six cases slight limitation 
of flexion in one ease and oiilj one 
case of asi])tic necrosis Ine late 
cases ivere treated b} osteotonu -with 
Stemmann ]un or liloimt blade jilate 
fixation Eoiir results w ere excellent 
and one fair 

Stibllisation of the piriljtic foot 
— LUuc J icncllc (Montreal) rciiewcd 
7a6 cases treated bt tendon transfer 
astragalectomj arthrodesis and bone 

block 7f»rfo» bmii/ri used as the Coxa a ara 90 degrees Disinsertion of gluteal muscles 

, , , . , by trochanteric section 

onh procedure in t\icnt\ four cases 

ga\e 67 per cent good results fixed 
deformities and extensile jiaraljsis 
Mere contra indications Mlien used as 
a complement to stabilisation or to 
assist dorsiflexion in ninetj -three cases 
it gaie 86 per cent good results 
Asliagaicclomv in ninetv-tMO cases 
resulted in stable mobile and painless 
feet in 76 per cent , poor results in 17 
per cent and bad results in 7 per cent 
The operation nas indicated for cal- Introduction of pin Correction of angulation ton ards 

caneocai 0 i algus deformitj' but not or screu 130 degrees by screws or pins 

for pes planus iihen used for cquino- High femoral osteotomy for late slipped upper femoral epiphysis 
i arus deformity there m as a tendenej' 

to recurrent larus Panailliiodcsts Mas used in forty cases to stabilise in equinus either to compensate 
for shortening or to permit locking of a flail knee in hypcrextension 92 per cent of results Mere good 
Mtdlaisal arlliiodcsis Mas used in tMcntj-tMO cases of pes cams iiith 87 per cent good results Double 
arthrodesis Mas performed in fifty-seien cases In the remaimng 521 cases triple arihiodesis seemed 
the most logical means of stabilisation and correction posterior bone block by the Nore Josserand 
technique being used as an adjunct to limit plantar flexion in 319 cases and anterior bone block by the 
Putti technique to limit dorsiflexion in forty cases The results Mere considered good in 80 per cent, 
poor in 13 per cent bad in 7 per cent 

Transplant of the trapezius for abductor paralysis of the shoulder — J E Bateman (Toronto) 
discussed the problem of complete loss of shoulaer abduction due to irreparable damage to the upper 
roots of the brachial plexus by traction injury the loner roots Mere left undamaged so that the forearm 
and hand Mere good but were seriously impaired in usefulness by reason of the shoulder paralysis The 
possibilities of nerie reconstruction, tendon transplantation and arthrodesis of the joint Mere assessed 
A preliminary report on a nen procedure m as presented The acromion process inth fibres of the trapezius 
inserted into it, Mas transplanted to the upper end of the humerus The post operative result nas 




illustrated by a coloured moving picture 

Excision of the patella — H M Coleman (Toronto) reviewed the merits of this operation which was first 
described in 1860 In a series of thirty-tiio cases the results were excellent in twenty three good in six 
fair in two and poor in one Normal function was to be expected if there was no abnormality in the 
knee joint and quadriceps mechanism other than in the patella itself The patella and quadriceps tendons 
were sutured transversely with fascia lata the suture line being bunched or overlapped Early 
mobilisation with intensive quadriceps redevelopment by resistance exercises were important Patchy 
bone regeneration of the patella ii as often noted A frequent complaint w as aching in the knee after long 
sitting, relieved by straightemng the joint In four patients the patella was removed for recurrent dis- 
location or subluxa ion with chondromalacia the capsule was then plicated on the inner side the results 
were entirely satisfactory In six other patients the patella was removed for advance chondromalacia 
Two patellae fused to the femur were removed m association with quadncepsplasty and each patient 
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gained 80 degrees of active movement nith a stable knee Ail fractured patellae with displacement ^\ere 
removed except where a small fragment was detached from either pole, or from the margin m which case 
the fragment w as removed 

Traumatic lesions of the posterior tarsus were discussed bv IE B M lunnon {^VI^nIpeg, Man ) 

AUSTRALIA 

AUSTRALIAN ORTHOPAEDIC ASSOCIATION— ANNUAL MEETING, 1947 
The seventh Annual IMeetmg of the Australian Orthopaedic Association w as held in Melbourne from 
June 3 to 7, 1947, under the presidency of Mr John Hoets The meetings were held at St Vincents 
Hospital Melbourne, the Children’s Hospital, Melbourne and the Orthopaedic branch of the Children’s 
Hospital at trankston 

Roll of spinal fusion in arthrogenic sciatica — Mi E F West (Adelaide) reviewed fifty-two cases of 
sciatica treated by spinal fusion In none was sciatic pam due to displacement of disc material It was 
beliered that apophyseal arthritis mechanical m ongm, and brought about by degeneration of the corre- 
sponding mter\ crtcbral disc with approximation of vertebral bodies, caused irritation, rascular congestion 
and swelling of the funicular segment of one or more ner\c roots where they lay in proximity to the 
arthritic apophyseal joints In thirteen (25 per cent ) there was some degree of spondylolisthesis The 
arerage age was forty-two years Differentiation from sciatica due to herniation of the micleus pulposus 
was not always easy A period of obserration and conserr atu e treatment was advisable before consider- 
ing operation The fusion extended from the second lumbar vertebra to the sacrum In forty-two cases 
two curved tibial grafts were reinforced with spongj' bone WTien ihac grafts were used alone, fusion 
often failed The end-result study showed that 70 per cent of cases were good (relieved of all symptoms 
and capable of the same work as before onset of symptoms), 19 per cent were fair, and II per cent were 
unrehev ed 

Traumatic dislocation of the hip joint — Mt D IF L Paiko (Hobart) referred to the increasing 
frequency of dislocation of the hip joint in road accidents and said that posterior dislocation was seven 
times as common as anterior The immediate complications included fracture of the acetabular nm fracture 
of the floor, fracture of the femoral shaft and injury to the sciatic nerve Late aseptic necrosis was not 
uncommon and some degree of osteoarthritis was almost inevntable In the various manipulations ad 
vocated for reduction flexion of the knee was an essential feature Three cases in which standard methods 
were impracticable were discussed in detail Traction, had been applied in the line of the limb With the 
patient on a Haw ley table a block of tw o pullev s w as fixed to a Stemmann pm through the lower end of 
the tibia The head was brought opposite the acetabulum with surprising ease and complete reduction 
was then achieved by external rotation of the limb Similar pulley traction had been used successfully 
in 1823 by Sir Astley Cooper in reducing a five weeks cld dislocation of the hip The method had a 
wide range of usefulness in complicated dislocations and those of long standing Mi Bean Cohen 
(Melbourne) drew attention to the relative frequency with which reduction was prev'ented by hone 
fragments separated from the acetabular nm Mi Ghsson (Sydney) emphasised the need for long 
recumbency after hip dislocation in order to minimise the effects of av ascular degeneration 
Arthroplasty of the elbow — Mr A Cameion Ai msttong (Austinmer NSW’’) gave details of a technique 
for arthroplasty used m soldiers w ith ankylosis of the elbow due to shell wounds Tliroughtwo longi 
tudinal incisions, one on each side of the triceps tendon, the head and neck of the radius were remove 
the humeral and ulnar elements of the ankylosed joint freed Sufficient bone was remov'ed 
humerus to make the surface flush with the flat area just above the condvdes the concave surface o 
ulna was enlarged with a gouge care being taken to preserve the insertions of brachiahs and triceps 
sac of a hv'drocele was drawn like a cap over the lower end of the humerus Graduated movements 
begun fourteen days after operation Mr Armstrong was impressed with the stability' of the new j 
thus constructed, as compared wnth that of other techniques, 60 per cent of normal flexion, ex e 
and rotation were regained without pam juiock 

Preventive orthopaedics — Dame Jean Maenamaia (Melbourne) discussed the ^ 

knee and ev'erting feet urged that the matter was of national importance (one group of sphn 
Melbourne alone having provided 440 children with knock-knee splints) and advocated a 
1) standard footwear which did not force the chila s foot into the ev'erted position 2) 
to recognise the importance of distortion and excessive wear on the inner side of footwear ) 
of mothers as to the consequences of children squatting on the floor in day-time and kneeling 
Dame Jean also referred to inv'estigations into the etiology of cerebral palsy in children, an 
importance of early recognition and suitable splintage to prevent deformities and secon ary' 

such as dislocation of the hip history of serum 

Serum admimstration m infantile paralysis— D a me Jean Macnamara traced Lidemic^'^ 

administration in the pre-paralytic stage, referred to the promising results in the 
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\ Kloui 111(1 Slid tin! soiiiiii tlltrl]l^ Ind bc( ii discnrdcd on insulTicicnt evidence Strains of virus were 
not ukntinl in l\ ju miiiIiiilc or iiowti to induce immunity Of nine epidemics in Victoria since 1925, 
(iKlit liul lit-in of T\pc A ind om (in 1917-18) of l>pe H In tlie 1937 epidemic it ivas obvious from 
llu sciond \\(ik tint infcefion n is spre id bv liunnii c( ntact Scrum therapy should be used with par- 
tiLiihi roeird to the iNjic ndniinislcrtd U im icseirch was necessary, milk and dairy products were to 
In rcgaidid with siis]iicion (milk consumption in Australia had increased in the last seven years from 
KiS to 20(i niillon gallons annually) the resetreh team should include field, \eterinary, and laboratory 
w orkers 

Treatment of conjicnit il club foot—;!/) G Keith Stinlh (Sydney) said that after thirty years experience 
he bebexed hiaiih that there was i primarj niiiscular defect and that congenital club foot could not be 
explained In the siinjile tfltels of Ultra uterine moulding Treatment based on ths supposition that the 
fcot would become normal if hi-ld m an ajipropriatc position long enough was obxiously not a complete 
answer T he Dims Brow ne s]ilint w as \ aluablc in that it ga\c a mobile foot with much less muscle wasting 
than in other methods but there was dilTicultj in maintaining the heel in contact with the sole plate, 
he preferred the modihed splint of Bell and Grice 1 he wedge cast method of Kite had stood the test of 
time and should be the standard method He had performed Brockman s operation many times but had 
ncxer derned much satisfaction from the results Tenotomy of the tendo Achilles was seldom of \alue 
xxhether performed carh or late In relajised or neglected cases aged fixe or six years manipulatixe 
correction was impossible, in tliirtj such cases he had remoxed a bone xxedge from the neck of the talus 
and the calcanco cuboid joint and secured a jilaiitigradc foot in txxenty-fixe The chief causes of failure 
XX ere neglect to continue fixations long enough and failure to insist on radiographic evidence of correction 
in antero posterior as xxcll as lateral projections 

Pathologx’ and treatment of tennis elbow — Mi J R Lahz (Brisbane) said that tennis elboxv could be 
due to direct trauma as well as indirect muscular xiolence and that the muscle origins mainly concerned 
xxere the extensor caqn radiahs brex is the extensor digitorum communis and the supinator teres The 
theorx of an incomplete muscle tear x\ as unsupported by histological exidence He believed that the 
cause of pain xx as a localised sv nox lal reaction The acute stage often passed to chronic synovial inflamma- 
tion xxith secondary inv olx cment of capsule muscles and rarely periosteum In the acute stage plaster 
fixation xxas adx isablexxith the elbow flexed and xxrist dorsiflexed Manipulation was xvorth trying in chronic 
cases but operation oficred an almost certain cure The origins of the extensor carpi radiahs brevis and the 
finger extensors should bo dix ided obliquely and the radio capitular joint explored for thickened synovial 
fringes 

Anterior and posterior marginal fractures of the distal end of the tibia — Mr A M Hill (Perth) 
said that anterior marginal fracture xxith forxxard subluxation of the ankle joint was often an isolated 
injury reduction of the subluxation w as easy but accurate replacement of the marginal fragment often 
called for open operation and fixation w ith a x itallium screxx Posterior marginal fractures w ere usually 
associated xxith other fractures if after manipulation a fragment including one-third or more of the articular 
surface remained displaced operatixe reduction and screxx fixation was advisable Strong traction from a 
Kirschner w ire through the oscalcis facilitated operativ e replacement through an incision along the lateral 
border of the tendo Achilles With anterior or posterior marginal fractures persistent distortion of the 
tibial articular surface called for early rather than late arthrodesis of the ankle joint 

NEW ZEALAND 

POLIOMYELITIS IN NORTH ISLAND 

On December 1 1947, all schools in the North Island of New Zealand were closed and all children s 
gatherings cancelled by reason of a threatened epidemic of poliomyelitis Seventeen positive and eight 
suspected cases were reported m Auckland and two positive and three suspected cases in the Taranaki 
district The last three major epidemics of poliomyelitis in New Zealand were in 1916 1925 and 1936 

A memorandum circulated to all medical practitioners by the Department of Health after consulta- 
tion with the New Zealand Branch of the British Medical Association the Royal Australasian College of 
Physicians and the Royal Australasian College of Surgeons recommends that 1) the use of serum even 
in the pre-paralytic stage has no influence on the extent or severity of paralysis 2) paralysed muscles 
should be giv'en complete physiological rest 3) movement should be deferred for two or three weeks, 
4) infected patients and contacts should be isolated for two weeks from the onset 5) all children xxith 
fexer should be isolated in bed pending diagnosis 6) nose throat and dental operations should be post- 
poned 7) physical strain in children should be mimmised 8) bathing in pools and ponds should be avoided 
and milk and food protected from fly contamination On the merits of the Kenny treatment the report 
quotes the American Medical Association findings that such treatment involxes an unnecessary waste of 
man-poxxer and hospital beds and that there is no exidence to shoxx that it controls pain or prevents 
paralysis The report concludes that orthopaedic surgeons in the mam centres are available for con- 
sultation and advice 
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POSTGRADUATE COURSE IN ORTHOPAEDICS 

The postgraduate committee of the Wellington Hospital will be holding a four day postgraduate 
course on Orthopaedics and related subjects m March 1948 

VISIT OP DR E CARLSON OF NEW YORK 

Dr E Carlson of New York mil be visiting New Zealand m March 1948 at the invitation of the Nen 
Zealand Government in collaboration mth the New Zealand Crippled Children Society During his nsit 
he mil address the Divisions of the N Z Branch of the British Medical Association on the suhjecl of 
Cerebral Palsy 


HUNTERIAN LECTURE BY MR MURRAY FALCONER 

Intervertebral disc surgery — In a Hunterian Lecture at the Royal College of Surgeons of England 
dehrered in London on October 17, Mr Murray Falconer analysed the hrst hundred consecutive operations 
performed in the Neurosurgical Unit at Otago Of seventy-sev en patients with severe sciatica one or more 
prolapsed discs vere found m e\eTy one of t\\ enty -three patients mth low back pain tventy-tvo shoved 
definite disc lesions The four types of lesion were 1) protrusion covered by a thinned amralns, 
2) pedunculated extrusion through the annulus 3) intermittent prolapse or concealed disc ' lesion 
4) scarred and narrowed disc mth osteophytic outgrowths Mr Falconer believed that the interlaminar 
approach was inadequate, laminectomy of the fifth and part of the fourth neural arch was advisable 
Twenty-seven patients had a double lesion at the fourth and fifth spaces Curettage to e’tpose bare bone 
should be done from both sides of the theca whenever prolapse approximated the midlme Spinal fusion 
was unnecessary and ga\e a less smooth com alescence In earlier cases the orthopaedic surgeons fused 
alternate cases as control but this w as abandoned because grafts often failed to fuse to the sacnim, or 
actually broke Hypertrophy of the hgamcnta flara was a secondarj’- thickening and was nerer seen 
without disc protrusion Secondary operations for recurrent symptoms were necessary in fourteen cases 
A 100 per cent follow-up showed good results in 60 to 75 per cent fair in 15 to 25 per cent , and poor 
in 5 to 10 per cent — results \erj' comparable to tliose of internal derangement of the knee joint due to 
cartilage lesions 


DISASTROUS FIRE AT ROBERT JONES AND AGNES HUNT 
ORTHOPAEDIC HOSPITAL 

Within a few days of publication date we learn with deep regret of the disaster which 
Tuesday January 27 at the Robert Jones and Agnes Hunt Orthopaedic Hospital In the early nou 
the morning a devastating and rapidly developing fire swept through the mam building, and reducea 
open-air wards to smouldering ashes fhnut 

Six hundred patients, most of them immobilised m frames splints, and plaster, were rescued wi 
a single fatahty or injury While huge flames lit the sky, nurses and sisters pushed the beds and jjjg 
from the burning wards to positions of safety In a deluge of pouring ram, such protection as was po 
was afforded by mackintoshes and waterproof sheets In due course all the six hundred 
and children w ere pushed by hand along the mam road to emergency quarters m the Denven cripp 
Trammg College, one mile away, and to Parkhall Military Camp murrete 

Eiery one of the newly built wards was burned out Only the old buildings and the . ^ 
emergency wards remain It is with pride and satisfaction that we record restoration of the 

the hospital within five days Patients are back once more routine duties are re-established ^ 

axe continuing , the functions of the greatest orthopaedic hospital in this country are being mai 
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SlUDirS 01 THL liLNAL ClKCULAllON By Joscp Irueta MD , Hon D Sc (Oxon ), Alfred E 
Bakci A^ , OBI DM 1 RCP, rril 1 ACR, Kenneth J Franklin, DM, FRCP, 
Peter M Danii l, M A , MB, Mirjorie M L Pritchard, M A , from the Nuffield Institute for 
Mcdicil Rcse-irch 'IJxTJ in Pp , \i\+187 \\ith 83 figures Index 1947 Oxford Blackwell 
Scientific Puhhcitions Etd Price 25/- 

Ihis book tells the slorj of one of tlic most remarkable researches in recent years During the early 
dajs of the second world war clinici ins working in cities subject to bombardment became increasingly 
disturbed bs what is now know n as the crush sj ndromc many patients died from renal failure after having 
had one or more limbs crushed for se\cral hours under fallen masonry or heavy beams A number of 
theories were adsanced to account foi this syndrome none of them altogether satisfactory 

In 1942 Barnes and Trueta found that in rabbits persistent spasm of the mam arteries of a limb 
could be caused by the prolonged application of a tourniquet to the thigh The spasm extended well abov e 
the site of compression and was c\cn found to in\ol\e the mam artery of the contralateral limb It sub- 
sequently occurred to Irueta that this intense \ascular spasm might extend high enough to involve the 
renal ^ esscls and so cause the damage to the kidney that had been found m eases of crush syndrome 

In September 1945 when the main rush of war work was over a more elaborate investigation was 
undertaken A large scries of experiments was carried out by Trueta and Franklin contrast radiography 
being undertaken b> Barclay and his assistant Marjorie Pritchard A number of techniques was em- 
plojed cineradiographj m particular was invaluable lor demonstrating the time cycle of changes m the 
renal circulation At first the findings were very puzzling but m due course it emerged that there was 
not merely a diminution in tlic arterial flow through the kidney as had been suspected but a short circuit 
of blood w itliin the kidnej itself the circulating blood reached the renal v'em unduly early without passing 
through the cortex The next stage of the work was therefore a comprehensive investigation of the 
intrarenal vascular pattern, and here Dr Daniels aid was invoked He carried out a series of elegant 
injections of kidncjs and aided bj the observations of earlier workers showed that the anatomical basis 
of the short circuit was the vasa recta which pass into the medulla from the juxtamedullary glomeruli 
These vessels are of largo size and blood passing through them reaches the venous system vvithout tra- 
versing a capillary network The proof of the existence of a v'ascular by pass was therefore complete 
The course taken by the blood in its passage through the kidney does not show that degree of constancy 
that has commonlj been imagined In fact the kidney has two potential circulations, a greater and a 
lesser and in extreme conditions the blood may pass almost exclusiv ely through one or other of tw o path- 
ways or m less abnormal circumstances to a varying degree through both The vessels making up the 
pathway of the greater circulation are those associated with the cortical glomeruli the channels of the 
lesser circulation are those associated with the juxtamedullary glomeruli 

How is this double circulation controlled’ Further experiments showed that the shunt to the lesser 
circulation was produced by stimulation of the sympathetic supply to the kidney and that this was the 
mechamsm mv oh ed w hen the low er hmb vv as injured The kidney damage w as due to cortical ischaemia 
At this stage it became apparent that these findings opened up a far more extensive field of in- 
V estigation than w as originally env isaged Ever since Bright s day the part played by the kidney has 
come to be recognised more and more as an important factor in the etiology of hypertension It is now 
clear that organic renal disease precedes the onset of hypertension in a considerable number of cases , 
the Oxford work has an obvaous connection with the investigations of Goldblatt and his colleagues 

It is not possible in a short rev levv to trace all the steps by w hich Trueta and his co-w orkers arriv ed 
at their conclusions Their book charmingly written and superbly illustrated must be read by those 
who wish fully to appreciate the significance of their achievements The lesson to be learned from this 
w ork IS that enlightened clinical observation may suggest experiments that can not only prov ide the ex- 
planation for the clinical phenomenon but will if followed with sufficient tenacity and imagination lead 
into other and perhaps more important fields of inquiry • — H J Seddon 

bone AND BONES By Joseph P Weinmann M D and Henry Sicker JI D 9J X in Pp 464 
with 289 figures Index 1947 London Henry Kimpton Price 50/— 

Bone is an intriguing substance Its innocent appearance of solidity and inertia giv es little indication 
of the surprises it holds in store It looks so dead that it is easy to treat it as if it really w ere dead as 
if it were no more than a block of marble carved with delicate artistry to fit the structures around it and 
give them support yet it is so very alive and forever busy shaping itself in adaptation to constantly 
changing demands It is a living tissue albeit a highly specialised one and a component of a v astly 
complex organism so closely integrated that the smallest change m any single part is reflected in each 
other part Bone is no more specialised than many other structures and like them it has its ovv n vv ays of 
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reacting to changes in environment and its own diseases And it is e\en kinder than other tissues m 
its response to injury since it has the unique property of healing without leaving so much as a scar 
Surgeons engaged in problems of carpentering and engineering may forget the true nature of bone and 
fail to give due attention to its physiology and pathology Here is a book no one of us can afford to 
neglect A pathologist and an anatomist have co-operated to shoiv us what bone is, how it grows, and hou 
it behaves in health and disease They clear away much dead wood from the tangled undergrowdh of 
conventional teaching and make a clean start w ith proper emphasis on the confusion resulting from the 
dual meaning of the word bone — bone as a structure and bone as a tissue the tibias are bones and are 
made of bone 

The book is notable for clarity of thought and expression The development of bone is followed 
through all its stages and the diseases and deformities of both bone and bones are classified and explained 
in such a way as to correlate the clinical with the biological features It is equally lucid whether dis- 
cussing developmental deformities, adaptational deformities the influence of endocrmes and vitamins 
tumours, the healing of fractures or inflammation The authors freely admit they make use of working 
hypotheses to provide a logical sequence when existing data are uncertain or insufficient This practice 
has many advantages but it is not always made clear when it is being followed, and a reader not familiar 
with current research might be misled by the authoritative presentation For example, osteoblasts 
and osteoclasts are accepted w ithout comment as makers and destroyers of bone although this is by no 
means certain and some leading bone pathologists consider both to be destructive agents But this is a 
minor defect in an outstanding work, and anyone who makes himself master of its content must be the 
better surgeon for doing so — Philip Wiles 

BRITISH SURGICAL PRACTICE Edited by Sir Ernest Rock Carling, Consulting Surgeon, Westminster 
Hospital, and J Paterson Ross Surgeon and Director of Surgical Clinical Umt, St Bartholomew’s 
Hospital Professor of Surgery, London University In eight \olumes Volume I, 9ix6J in Pp , 
XXIX -1-486 with 228 figures and 2 plates Index 1947 London Butterworth &■ Co, Ltd 
Price £3 or £25 for set of eight volumes including general index 

This T, olume is the first of eight which are to form a surgical companion to the British Encyclopaedia 
of Medical Practice Volume I comprises the subjects abdominal emergencies” to ‘arteries ’ One 
IS reminded of the wide range of subjects having some interest for the orthopaedic surgeon by the titles 
abscess actinomycosis adiposity, amyloid infiltration, anaesthesia, angioma, anxiety states, artenes 
asepsis antisepsis and the autonomic nervous system The subjects in this volume with an immediate 
orthopaedic concern are after-care, amputation, arthritis, artificial limbs, and asymmetry It is an en 
couraging sign of the times that the subject of after-care ” comprises not only an introduction by so 
active a restorer as Dr F S Cooksey, but monographs on post-operative care, the place of massage, remed 
lal and occupational therapy and rehabilitation and the phase of return home — ^the last full of wisdom, 
by a physician The monograph on amputations is confined to the major ones It comes from the clear 
logical mind and ready pen of Mr George Perkins, and it expresses the pre-w ar Roehampton faith super 
lati\ely well The devotees of that faith pursue a straight and narrow path There is nothing in this 
monograph to suggest that the vast opportunities sadly provided bv another w ar have lead them to stray 
from their well-worn track but possibly this article exaggerates their constancy By alphabetical goo 
fortune the monograph on artificial limbs appears in the same \ olume Dr Kelham has wisely re 
from mechanical details and has concentrated on the preparation of the patient and his stump for ® 
fitting of the limb and on his training in the use of this, so that this article is a valuable supplemen^^o 
those specifically on after-care One suspects that pylons would receive little favour but for the cru^^ 
and uneconomic delay which still characterises the supply and readjustment of artificial limbs i ^ 
Norman Capener has written the monograph on surgical considerations in arthritis which is -prac 
confined to osteo-arthritis and rheumatoid arthritis He has our sympathy in tackling this ^ ery i 
subject Cup arthroplasty of the hip is mentioned to the exclusion of Batchelor s procedure for a 
purpose A monograph on the large subject of asymmetry is too condensed to be of much 

The volume is extremely well produced in every way It is not meant primarily for the 
graduate student or for the expert, but caters especially for the many surgeons wffiose life work is^e 
from libraries and centres of teaching and research The first volume gives good promise that is 
w ill be achie\ ed — H jACksoN Burrows 

die skelettvarietaten des fusses IHRE KLINISCHE und unfallimedkini^he 
BEDEUTUNG By Theo Marti Spezialarzt fur Chirurgie F M H 9x6Jin Pp , 164, wit o 
1947 Bern Hans Huber Fr 14 20 Paper cover 

The literature of the twenty varieties of accessory tarsal ossicles in adults is reviewed with 
graphy and considered in the light of ninety-nme personal cases Dei elopmental syno os 
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(\ivi\isvu\ Soim iLLissor\ Dssidis in tonsukrcd to be iliMslic clc\dopmental anonnhes others are 
il(iiM(l po‘'t n italh from iiudniiied irnl ition of tendons The ossicles may bo regarded as sites of 
dimimslRd usislanu wliidi m^^ Ind fo si itie troubles or to deformities of the soft tissues or of the foot 
IS iwholi tho ail snbjiet to injure— di islasis disloeation fracture — and to inflammatory changes They 
tend to he jiamful ifter minoi injuries ind to del i\ reeoecry ITndcr Swiss insurance law this gives them 
a sjiuial niedieo legal importance beeond th it of correct diagnosis — H Jackson Burrow s 


lllL HI H Mllld 1 \nON 01 1 nr INJl HI n (\o\ 2 remedial gymnastics) By John HC 

t oi SON M t S 1’ M AO 1 Rehabilitation Ofliccr Birmingham Accident Hospital and Rehabilitation 
tentre Birmingham SI ' a} in I’ji \ii + 549 with 439 figures Index 1947 London 
Cassell et Co ITd Brice 30/- 


3 his IS the sceond book of a series written bj Mr Colson and published under the general heading 
Rehabilitation of the 1 njiircel 3 he book is the first attempt to describe the principles and the technique 
of remedial gimnastics based iijion Lings s\stcm of Swedish educational gymnastics as applied to 
injuries of the locoiiKitor s\stcni in all stages of rccoeerv 

Rehabilitation of the injured begins with operatue or manipulatn e treatment to be followed by a 
period of rest and pln'siothcrapj 1 hen comes the stage w hen our patients must be encouraged stimulated 
inspired with the knowledge th it full recoxerr depends upon their efforts alone In the bad old days 
we spoke these words of encouragement and left our patients to fend for themselves They found the 
going hard and in our after care clinics we noted far too often that muscles we hoped would redevelop 
remained wasted joints remained stiff and too man> patients lost hope Armchair advice by surgeons 
had failed Our patients needed more than good adxice they needed the facilities to carry out our 
adMce and thej needed technicians highly skilled in muscle and joint re education to help them on their 
w ay Mr Colson s book show s how detailed and careful the technique of muscle redex elopment must be His 
text and generous illustrations jirescnt the subject matter clearly The simple line diagrams accompanying 
many of the admirable photographs help considerably in gixing a clearer understanding of the text 
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This book can be recommended not only as a text-book for rehabilitation staff, but as a book that 
should be in the library of all surgeons 

The chapter by Mr John M Fitton F R C S on ‘ The Relationship of Specific Remedial Exercises 
to Splints and Plaster Casts ' is advisably included But this chapter is far too short for the subject 
matter is important Surgeons x\ ould do well to reviexx their splint and plaster fixation methods (founded 
as most are on the principle of complete rest) in relation not only to specific but to general remedial 
exercises — ^Villiam Gissane 
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JOINT MI ETING OF THE AMERICAN, BRITISH, AND CANADIAN 
ORTHOPAEDIC ASSOCIATIONS IN QUEBEC 

l\\ent\ \cars aijo a joint mcetniR of the Bntish and Amencan Orthopaedic Associations 
as Iield in London 1 iic occasion was a happj'’ reunion of surgeons who worked together 
during the First Y orld Y ai under the leadership of Sir Robert Jones Hey Groves, who 
Mas president of the British Orthopaedic Association, opened a discussion on the treatment 
of fractures of the neck of the femur Fred Albee, president of the Amencan Orthopaedic 
Association, clisplax ed tiic skill of Ins carpentry in bone grafting Royal Whitman used everv 
de\ ICC of clianii and determination iii resisting yet another demand for statistical evidence 
bj Minch to support Ins claims for the abduction plaster spica Smith-Petersen demonstrated 
a post-mortem specimen from Minch ever}? member of the audience tried unsuccessfully to 
pull out the first three-flanged nail they had seen Joel Goldthu'ait discussed postural 
deformities of the spine Putti ga\e a polished presentation on the subject of congenital 
dislocation of the lup Sir Arthur Keith shoM'ed specimens m the Museum of the Royal 
College of Surgeons of England Steindler performed his muscle slide operation for pes 
car us Minnett Orr was developing the closed plaster treatment of bone infections, 
Bohler was advocating the Davis method of reducing fractures of the spine, Watson-Jones 
Mas drawnng diagrams of a patient suspended between two tables 

After this interval of vears it is easy to recognise the signs of progress which was imminent 
Much water has since flow'ed beneath the bndges of the Thames As A P Herbert would 
point out the nver is tidal and much of it has flowed back again The MTiitman plaster is 
no longer the treatment of choice for fractures of the femoral neck Inlay bone grafting 
has been superseded bj'' other methods of transplantation Steindler’s operation for pes cavus 
has been abandoned Postural reduction of fractures of the spine is being discredited The 
closed plaster treatment of bone infections is seldom indicated Surgical pioneers whose work 
has been supplanted must remind themselves of the words of Pnorov of Moscow “ It is 
poor tnbute to a surgeon if in his lifetime he is not excelled by his own pupils ” 

That there has been stnking and important progress cannot be denied, and it is perhaps 
surpnsing that no other joint meeting has been held in twenty years to celebrate the 
discovery in Bntain of penicillin, and the development in the United States of safe methods 
of internal fixation — discovenes and developments which have revolutionised the treatment 
of bone infections and bone injunes We recall the resolution of the Amencan Orthopaedic 
Association, assembled in London, “ expressing its appreciation for gracious hospitality 
and la\nsh expression of good fellowship Closely bound to our Bntish colleagues by 
every kind of human tie we express the hope that this delightful meeting may be the 
forerunner of other similar happy reunions ” 

Much of the credit for arranging the second joint meeting of the two Associations, now^ 
to be joined by the Canadian Orthopaedic Association, is due to Robert I Hams of Toronto, 
who this year is president of the Amencan Orthopaedic Association So far as it is possible for 
him alone to assure success, it is assured by his Amencan allegiance, Canadian nationahty, 
and Bntish instinct So far as it is possible for the Amencan Orthopaedic Association 
to assure success, it ts assured by the fact that they have elected as president, vice-president, 
and chairman of the programme committee, three surgeons, none of whom is Amencan — 
Robert Hams of Toronto, Alberto Inclan of Havana, Cuba, and John JIcDonald of Toronto 
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IIio \monLan aiul Canadian Associations will be represented fully at this meeting, 
and if the decision had loslcd solely with the oithopaedic surgeons of this country the 
Hiitish Oithopaedic \ssociation would have been represented no less fully Over eighty 
follows and inembcis jilanned the journey to Quebec, many arranging to be accompanied 
In then wnes In due couise the}' were informed that limited financial resources made it 
nccossar\ foi them to traacl alone Now it is learned that the}'^ themselves may not travel 
\o more than token roiiiesontation is possible bj a very limited number of members of the 
\ssociation Other membci s w ho w e know', are resenting the decision forced upon us, must 
remind themsehes of the woids of Loid Keuies, uttered in the House of Lords as long 
ayo as Maa ]h44 

e shall eincige fiom this war liaaing won a more solid \ictory over our enemies, a 
more cnduiing fiicndship from our allies, and a deeper respect from the world, than at any 
time III our histor\' Ihis is because wc ha\e sacrificed eveij precaution for the future wath 





S Alan Atalkin of Xottingliam J Edouard Samson of Montreal 

President of the British Ortliopaedic President of the Canadian Orthopaedic 

Association Association 

a fanatical single-mindedness w'hich has had few' parallels But tfie full price of this has still 
to be paid In thus w'aging the W'ar without counting the cost we — and we alone of the 
United Nations — have burdened ourselves wath a w'eight of deferred indebtedness to other 
couiitnes beneath which we shall stagger \\'e have alieady given to the common cause 
more than all w'e can afford ” 

It is true that w'e are staggering It may be true that we have given more than all w'e 
can afford But w e shall sur\ave We shall indeed survive On this occasion our representation 
IS no more than a token, +he greater part of w'hich is made possible bv the endunng fnendship 
of our allies m the American continent w’hose offer of hospitality to thirteen }'oung ambassadors 
of this countr}' is charactenstic of their generosit}' But already we are laying plans for the 
next joint meeting in London, to include not only the Orthopaedic Associations of America, 
Canada, and Bntain, but also the Orthopaedic Association of Australia, and, we tnist, the 
Associations yet to be formed m Afnca, New' Zealand, India, Pakistan, Cer'lon, and the 
Bntish Colonies In the woids of Franklin Delano Roosevelt, w'hose memonal in Grosvenor 
Square w'as unveiled recentlv “ The only limit to our realisation of to-morrow w'lll be our 
doubts of to-day Let us move forw'ard TOth strong and active faith ’ Editor 
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PARAPLEGIA IN CERVICAL SPINE INJURIES 


Thoughtful and comprehensive studies of spinal injunes which vere pubhshed by some 
of our surgical forerunners in the great text-books, monographs, and journals of the last 
centur}^ established four possible methods of displacement — flexion, extension, lateral 
dislocation, and rotation It was established that excessive flexion was the most usual means 
of cer^ucal dislocation — excessive flexion combined at the same time with great pressure on 
the head, and twent)^ years ago this \mter reviewed and brought up to date the broad pnn- 
ciples underljnng this mechanism (Proceedings of the Royal Society of Medicine, 1928, 625) 
At the same time special consideration was given to the most usual sites of injury It seemed 
that fractures, or m the cervical region dislocations, occurred at the points of maximal cun'a- 
ture under stress Since the spinal regions of greatest mobihty were found to coincide ivith 
the greatest hability to injury, these were designated the " critical points of spinal injury” 
— a new proposition, because until 1928 it had been accepted that the spine broke at the 
junction of a mobile and a relatively immobile region It would be wrong to assume that 
relative immobility of the thoracic spine had no effect whatever in determimng the site of 
injurj"^ What had been overlooked was that mobiht}' of the adjoining portion did not m 
itself constitute the factor requisite for injury There was some qualitv that needed taking 
into account in the mobility of the cervical spine and this, I thought, was its abihty to pro- 
duce a curve, the injur}^ happening as it does mth anj^ matenal under bending-strain at the 
apex of the arc of curvature This I still believe to be true, though I have been content to 
state the pnnciple without elaborating it 

In the paper referred to, injury by extension was mentioned but its mechanism was not 
de% eloped That development has had to wait until to-daj^ In this issue of the Journal are two 
papers on extension mjunes of the cervical spine which have a significance of conception 
that IS their own This does not he in the fact that \nolent over-extension of the head can 


produce senous injury, but in the deductions drawn by the authors from their observations 
Descnption of extension mjunes can be found from the days of Malgaigne onwards, for 
example m 1853 Butcher reported an extension injury ivith rupture of the antenor common 
hgament However, httle senous thinking had been applied to the extension mechanism, 
except perhaps by Wagner and Stolper These authors illustrated a good specimen of rupture 
of the antenor common ligament at the second-third cervical le\ el which caused death from 
high spinal injury (Die Verletzungen d Wirbelsaule 1898 Fig 91) Significantly, the 
specimen shoived httle or no displacement and some who descnbed similar cases made the 
same obsenmtion, though none drew the inferences now made b)'^ Barnes, Taylor, an 
Blackwood Wagner and Stolper, in an analysis of 205 cases collected from the Joumas, 
found that 141 were flexion mjunes, forty-mne were rotational mjunes, and only fifteen 
were extension mjunes, the high proportion of rotational mjunes being accounted for, ^ 
doubt, bj^ the inclusion of lesions of the atlas and axis The proportion of extension mjunes 
in the senes reported in this issue by Barnes is much greater, though, as he says, there ma' 
be special reasons But it could be true that they are more common than we have imagi 
because our minds have been occupied by a satisfactory^ explanation and we have ai e 
inquire closely'^ enough into the possibihty of the head being extended rather than exe 
the force of injury It is difficult to know in what direction force has been applied to 
head \\Tien there is forward displacement the question scarcely anses But when t er^^ 
no displacement we are invited to beheve that the injury^ has probably been by 
For my^ part I am ready to accept this as correct for most cases It is probably not abso u 
true alway^s The point is not one to be laboured, for the difficulty of knowng the true 
of any'^ injiiW terms that would even begm to satisfy a phy^sicist is too well knoivn o 
selves Our method of reasonmg has usually to be deductive rather than inductn e, u 
does not necessarily' mean that our conclusions are without value 
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llie special ]ioinl .iboul the contiibution of Barnes is the significance he attaches to age, 
tliat extension lll]^ll^ is nioie common m those with relative!}' rigid necks and naturally 
tluuforc 111 the latei decades of life J his is a first-rate piece of observation, supported by 
la\lor and l^lackwood, foi in such circumstances new mechanics must obviously apply 

I he suggestion is made that m the majontj of cases where there is cord injury up to a 
le\el, but with no evidence of disjilaccmcnt, the mjur}' has usuall}' been occasioned in this 
manner, b\ In per-extension W itli the exceptions drawn from very gross flexion joint 
nijitures it seems th.it the}' h.uc gone fai towards proving their point If this conclusion is 
substantiated b\' othei obseners, and it probabl}' wall be, w'e have found an answer to a 
pioblem which has jiU77lcd surgeon and neurologist alike for over a centurv A virtue of this 
clarification will be the disposal of sjiinal concussion, a state of which some have wntten as if 
It could occur without am thing coming into contact wath the cord — an absurd notion indeed 
Ihe ji.irt jilaicd b\' extrusion of disc tissue in causing damage of the cord has come to 
the forefront m recent \ ears So long ago as 1900 Thorburn WTote “ more rarely the damage 
IS done from the forcing back of intervertebral cartilage w'hich forms a projecting shelf 
pressing against the cord ” (Burghard’s “ System of Operative Surgery ”) It would be untrue 
to suggest that Thorburn considered this to be a reall} sigmhcant feature of spinal trauma 
He obsened it, as had man}' others, at necropsy but regarded it as scarcely more than part 
of the disturbance of normal relationships produced by great violence He w'as unable to 
illustrate it as an isolated c\ent and proposed no particular treatment In recent times the 
present writer has consideied it a more senous feature (Proceedings of the Royal Society of 
Medicine, PHO, Gil) and a discussion a few' w'eeks ago m London is reported in detail in this 
number of the Journal Be} ond doubt further observations wall put it in proper perspective 
The real problem of spinal injury is not altered matenally by change of opinion as to 
what the agent of mjur}' ma}' be If the cord has been badly damaged it is still fruitless to 
operate If laminectomy alone had been the nght step then older surgeons, who did this 
operation in cases of mjur} much more often than w'e do to-day, should have had far more 
success than, in fact, the}' had But Barnes is quite nght in pointing out that total extinction 
of cord function can occur wathout haemorrhage into the cord, a fact wath which this wnter 
has long been impressed (Bntish Jledical Journal, 1936, 11251 Unhappily, it does not follow 
that recovery is possible, for disruption of neural elements can occur without bleeding The 
cord IS not so vascular a structure that it cannot be damaged bluntly wathout haemorrhage 
The tw'o papers published in this number have the virtue of that brevity and clanty 
wath w'hich new' ideas are best expressed Geoffrey Jefferson 

TRAUMATIC URAEMIA 

“ More lives have been lost than ever were saved by the use of the tourniquet ” Why does 
the prolonged application of a tourniquet cause death from uraemia ? Is this comphcation 
the same as the uraemia of the crush syndrome ? Is it safe to believe that in such cases life can 
be saved by amputation ^ What is the relationship betw'een crush and tourniquet anuna, the 
anuna of mismatched blood transfusion and blackwater fever, and the uraemia of surgical shock ^ 
In our last number we revrew'ed the work of Trueta, Barela}', Franklin, Daniel, and 
Pritchard who, m “ one of the most remarkable researches in recent years,” showed that 
there is a dual circulation in the kidney under sympathetic control w'hich can be stimulated 
b}' arterial injury in the low'er limb The relationship between the anuna of cortical renal 
ischaemia due to low'er limb mjur}', that of renal tubule blockage by the products of mis- 
matched transfusion, and of renal anoxia due to fluid loss and shock, are not yet fully 
elucidated In this number of the Journal w'e have invited from Dr Darmady a cntical 
rei'iew' on the subject of traumatic uraemia, and m a forthcoming number of the Journal w'e 
hope to publish a contnbution on orthopaedic applications of the recent researches m Oxford 

Editor 
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PARAPLEGIA IN CERVICAL SPINE INJURIES 

Roland Barnes, Glasgow, Scotland 
From the Department of Ouhopaedic Smgeiy Umveisity of Glasgow 

The first recorded reference to paraplegia in cervical spine inj lines is to be found m the 
Edwin Smith papyrus, wntten some four thousand years ago The unknown author com- 
ments bnefly upon the condition “ One having a crushed vertebra of his neck, he is uncon- 
scious of his two arms and two legs, and is speechless An ailment not to be treated ” Such 
pessimism ivas not without justification for m spite of notable contnbutions by Walton 
and Taylor, and more recently the introduction of cahper traction by Coleman, McKenzie, 
and Crutchfield, considerably more than half the patients with paraplegia die from the 
comphcations of spinal cord injury, and many survivors are left with varying degrees 
of paralysis 

One of the most puzzhng features of injuries of the cervical spine is the lack of correla- 
tion between the degree of vertebral displacement and the seventy of the spinal cord lesion 
There are cases with no radiographic evidence of bone injury in wEich the cord is irretnevably 
damaged, others, with gross dislocation, may have no paraplegia It is commonly beheved 
that the spinal cord is damaged by the dislocated neural arches, and m the absence of 
radiographic eridence of bone injury it is assumed that spontaneous reduction of the 
dislocation has taken place This view' is not, however, m accord wnth expenmental or 
post-mortem observations 

Radiographic study of specimens in W'hich the dural sac has been filled with hpiodol 
show's quite clearly that the dislocated neural arches do not produce a degree of narrowing 
of the spinal canal which w'ould compress the cord until there is lockmg of at least one 
articular process (Fig 1) Once the articular processes are locked the dislocation is usually 
stable, and reduction cannot be secured without manipulation Furthermore, examination 
of post-mortem matenal and observations at operation have convinced me that spinal cord 
mjurj^ can occur in the absence of an}' vertebral dislocation, and unless there is clear radio- 
graphic evidence of fracture of the articular processes wdiich will permit spontaneous reduc- 
tion of the dislocation w'e should look for an alternative explanation of the cord mjury 

TYPES OF CERVICAL INJURY 

Damage of the cenacal cord may be caused by flexion mjunes and hyperextension 
injunes The number of cases of each type of cervical injury in a senes of twenty-two 
patients with paraplegia is showoi in Table I 


TABLE I 


Flexion injwies — 

8 cases 

Dislocation 

Crush fracture of \ ertebral body 

4 „ 

Acute retropulsion of intervertebral disc 

3 „ 

Total 

lo IT 

Hyperextenston injw les — 

1 ' 

Dislocation 

Injury to arthritic spine 

6 . 

Total 

7 


Three types of flexion injury may be recognised 1) antenor dislocation, 2) crus^ 
fracture of a vertebral body, 3) acute retropulsion of an intervertebral disc There 
two types of b}'pere\tension injuiy' 1) postenor dislocation, 2) injury to an arthntic spi 
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Fig 1 

E'^.penmental displacements of the cervical spine in -which the dural sac has 
been filled with lipiodol A shows the specimen in neutral position and C D E 
show degrees of flexion dislocation B is a soft tissue radiograph of the spinal 
cord for comparison of size In C there is subluxation of the articular processes 
In D one articular process is locked In E both articular processes are locked 
The spinal cord is not compressed by tne displaced neural arches until at least 
one articular process is locked 


It must be emphasised that these twenty-two cases were not an unselected group, for 
the reason that some were treated in a Spinal Injury Centre which tends to receive the more 
obscure types of injury It is likely therefore that an unselected senes would show a higher 
proportion of dislocations The age incidence of the vanous groups is interesting (Fig 6) 
All flexion injunes, and the one dislocation m extension, occurred m patients under fift}'^ 5^ears 
of age, no hyperextension mjunes m arthntic spines were encountered m patients under 
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fiftj^-seven 5 ^ears of age The mortality rate in all types was high except in the group of 
three patients wth disc injurj^ all of whom survived 


FLEXION INJURIES OF THE CERVICAL SPINE 

Cervical dislocations — In dislocation of the cer\acal spine it is generally agreed that cord 
injury may be due to a combination of two factors a) pressure on the dorsal surface of the 
cord by the dislocated neural arches, and b) often co-incident compression of the ventral 
surface of the cord b}^ retropulsed disc matenal Skeletal traction by means of a skull cahper 
IS the treatment of choice The dislocation can be reduced easily, without nsk of further 
damage to the cord, and with better prospect of relieving the pressure of the disc than by 
other methods The nine dislocations in this senes presented no unusual features and it would 
be unprofitable to discuss them m further detail 

Acute retropulsion of disc — There were three cases of this type, all due to forcible 
flexion of the head on the trunk In none was there radiographic evidence of bone injury 
but aU the radiographs showed narrownng of one intervertebral disc 


Case 1 Hr aged 34 yeai s — Fell o^ er the handlebars of his cj'cle on to the back of his head He 
^\as examined Mithin an hour of the accident and found to have incomplete paralysis and sensory loss 
in the lover limbs trunk and upper limbs Radiographic examination showed lipping of the anterior 
margin of the third and fourth cervical vertebrae and narrowing of the intervertebral disc (Fig 2) There 
was no bone injury On the day after injury paralysis of the legs had increased and there was retention 
of urine The Queckenstedt test showed complete spinal block, and myelography revealed an arrest 
of lipiodol opposl^e the damaged interr ertebral disc (Fig 3) By the third day there was complete 
paralysis of both legs Lammectomj’' was performed, and a large protrusion of the disc was obsen^ed 
between the third and fourth rertebrae The cord was compressed between the disc and the laminae, 
and pulsation did not return to the cord until the third fourth, and fifth laminae had been removed 
There w as steady recor erj’- of motor pow er and sensation after operation, and tw o months later the patient 
was able to walk without support 

Comment — Radiographic evidence indicated that the disc was degenerated before the 
accident, and this no doubt predisposed to " massive ” protrusion of disc substance into the 
spinal canal as the result of flexion mjur 5 '^ 

In the other two cases, considerable recovery of paralysis occurred without operative 
treatment (Table II), and there is therefore no proof that the cord injur}^ was caused by 
acute disc protrusion Nevertheless the mechanism of mjurjx the narrowed inter- 
vertebral disc, and the absence of radiographic evidence of bone injury, make the diagnosis 
reasonabl}^ certain 

Similar cases have been reported b}'' Brooke (1944) and Brown and Little (1939) 
Although the Queckenstedt test m Brooke’s patient gave normal readings, post-mortem 
examination revealed a large protrusion of the disc which was causing severe compression 
of the cord 


T 1 eatment — e have now to consider the treatment most likely to relieve pressure on t e 
cord in acute disc protrusions Providing that the disc is not degenerated before 
cahper traction will restore the normal disc height, and it is possible that some at 
the disc substance may find its waj^ back into the intervertebral space Even if 
not happen traction should straighten out the knuckle pressing on the cord (Jefferson 
If paraplegia is incomplete, and the Queckenstedt test gives normal readings of cerebro 
fluid pressure, the cord is probably not under severe compression and preliminary 
skuU traction is justified If there is no recovery of paraplegia within a few da}'s 
apphcation of skull traction, laminectomy should be considered even when the Quec en 
test IS negative Fleiss and Ingham (1943) and Brooke (1944) have reported cases o 
compression by a herniated disc with normal manometnc readings 
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Case 1 W T , iRcd 34 ^ oirs I'lcMon injury of the cer\ ical spine m ith incomplete paraplegia Fig 2 
shows tint the intericrtebral disc between the third and fourth cervical aertebrae is narrowed but 
there is no bone injiiri Ahelography after injection of hpiodol into the lumbar theca (Fig 3) shows 
I complete block at the lc\el of the herniated disc 






Case 4 AG, aged 30 years 
limbs two yeans after injury 


Fracture of cervical spine wuth residual paralysis of upper and lower 
Fig 4 shows ciush fracture of sixth cerMcal vertebra Fig 5 shows 


the myelogram there is a filling defect opposite the fractured vertebra 
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fift 5 ^-seven 3 ears of age The mortalit}'- rate in all types was high except m the group of 
three patients iwth disc injur}^ all of whom survived 


FLEXION INJURIES OP THE CERMCAL SPINE 

Cervical dislocations — In dislocation of the cervical spine it is generally agreed that cord 
injury may be due to a combination of two factors a) pressure on the dorsal surface of the 
cord by the dislocated neural arches, and b) often co-incident compression of the ventral 
surface of the cord b}^ retropulsed disc matenal Skeletal traction by means of a skull cahper 
IS the treatment of choice The dislocation can be reduced easil}', without nsk of further 
damage to the cord, and vith better prospect of relieving the pressure of the disc than by 
other methods The nine dislocations in this senes presented no unusual features and it would 
be unprofitable to discuss them m further detail 

Acute retropulsion of disc — There were three cases of this t 57 pe, all due to forcible 
flexion of the head on the trunk In none was there radiographic evidence of bone injury 
but aU the radiographs showed narrouung of one inter\'ertebral disc 


Case 1 IF T aged 34 yeats — Fell o\er the handlebars of his cycle on to the back of his head He 
was examined within an hour of the accident and found to have incomplete paralysis and sensory loss 
in the lower limbs trunk, and upper limbs Radiographic examination showed lipping of the anterior 
margin of the third and fourth ceriical vertebrae and narrowing of the intervertebral disc (Fig 2) There 
was no bone injury On the day after injury paralysis of the legs hafl increased and there was retention 
of urine The Oueckenstedt test showed complete spinal block and myelography re\ealed an arrest 
of lipiodol oppos^^e the damaged inter\ ertebral disc (Fig 3) By the third day there was complete 
paralysis of both legs Laminectomy was performed and a large protrusion of the disc was obsened 
between the third and fourth ^ertebrae The cord was compressed between the disc and the laminae 
and pulsation did not return to the cord until the third fourth and fifth laminae had been removed 
There w as steady reco\ en^ of motor pow er and sensation after operation, and tw 0 months later the patient 
was able to walk without support 


Comment — Radiographic etudence indicated that the disc was degenerated before the 
accident, and this no doubt predisposed to “ massive ” protrusion of disc substance into the 
spinal canal as the result of flexion injury 

In the other two cases, considerable recover}^ of paralj^sis occurred without operative 
treatment (Table II), and there is therefore no proof that the cord injurjr was caused by 
acute disc protrusion Nevertheless the mechanism of injur}^, the narrowed inter- 
vertebral disc, and the absence of radiographic evidence of bone injur}^ make the diagnosis 
reasonabl}" certain 

Similar cases have been reported by Brooke (1944) and Brovui and Little (1939) 
Although the Queckenstedt test in Brooke’s patient gave normal readings, post-mortem 
examination rermaled a large protrusion of the disc ivhich was causing severe compression 
of the cord 


Tieatment — Me hare now to consider the treatment most hkety to reheve pressure on ^ 
cord in acute disc protrusions Providing that the disc is not degenerated before 
cahper traction vuU restore the normal disc height, and it is possible that some at 
the disc substance ma)^ find its way back into the intervertebral space Even if ,q, 
not happen traction should straighten out the knuckle pressing on the cord (Jefferson 
If paraplegia is incomplete, and the Queckenstedt test gives normal readings of 
fluid pressure, the cord is probably not under severe compression and preliminary 
skuU traction is justified If there is no recovery of paraplegia vuthm a few daj'S 
apphcation of skuU traction, laminectom}'^ should be considered even when the Quec e 
test IS negative Fleiss and Ingham (1943) and Brooke (1944) have reported cases 0 
compression by a herniated disc vuth normal manometnc readings 
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Cnish fiictme of ceivical vertebi a— l«oiir patients sustained crush fractures of the 
nr\iL.il lolunin witliout iidiogiaphit CMdcnce of dislocation of the articular processes 
Till so cists aio suniinai ised in 1 able III Post-mortem examination was made m the two 
fatil cases (Cases "> and (>) In both, the spinal cord was severely crushed but there was no 
dislocation of aiticular piocessos In Case I theie was a large protrusion of the disc into the 
spinal canal 1 he two patients who surened had initially incomplete paraplegia, and yet 
there was pooi ieco\ci\ of function dm mg a period of tw'o j'^ears after injury 

•! I (i a^ctl 10 Mai'. — Crusli fneture of the sixtli ccrcicTl vertebra, treated m a plaster 
jacket for thue and a lialf inontlis lie was admitted to tlie Spinal Injury Centre two years later with 
residual jiarahsis of both ujijier and lower limbs iMvelograjiliy showed a constant anterior filling defect 
winch could hardh be exjilamcd b\ the residii il spinal deformitj , and was piesumably due to disc 
protrusion (I igs -I and a) 

1 he e\ idence of this case strongh supports the view' of Cramer and McGowan (1944) 
that cord injure m sinijilc crush fractures is due not to pressure of the fractured vertebral 
boch , or to dislocation with spontaneous reduction, but to compression of the ventral surface 
of the cord b\ retropulscd disc material The treatment of compression fracture of a cercncal 
\ ertebra comjihcated b\ jiarajilegia should therefore be on similar lines to that of compression 
of the spinal cord b\ a retropulscd interv crtebral disc 

HtPEREXTENSION INJURIES IN ARTHRITIC SPINES 

I ha\e been unable to find any reference to injunes of arthntic spines except in the 
paper by Crooks and Ilirkett (1944) Ne\ertheless these injunes are by no means uncommon 
In the present senes there were six cases of this t)'pe and the}' were responsible for all spinal 
cord injunes in patients over fifty years of age (Fig C) All six patients had arthntic changes 


Age incidence of Hyperextension 
Injuries in Arthritic Spines as 
compared with remaining types of 
Cervical Injury 



Hyperextension injuries in 
arthritic spines 



Other types of cervical 
injury 


Fig 6 


No of 
Cases 



in the cervical spine of moderate or severe degree, and there was stnkmgly little radio- 
graphic evidence of recent vertebral injury The injury proved fatal in five of the six patients 
although only one had complete paraplegia Two cases serve to illustrate the features 

Case 12 T B aged 63 years — Fell a distance of ten feet on to his forehead, forcibly hyperextending 
the neck There was complete motor paralysis and sensory loss below the fifth cervical cord segment 
Radiographs showed marked osteoarthritic changes in the cervical spine with ossification of the anterior 
common ligament between the fourth fifth and sixth vertebrae (Fig 7) An osteophyte was avulsed 
from the lower anterior margin of the third cervical vertebrae there was no other bone injury Five 
hours after injury he was able to move the left leg and tactile sensation had returned to both lower limbs 
Pour days after injury the patient was able to move both legs and urine was passed voluntarily The 
Queckenstedt test showed no spinal block From the eighth day his condition deteriorated steadily and 
he died on the eleventh day after injury 
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tlG 7 


Fig 8 


Case^l2 T B agedGSjears H 3 ’pereN±ensioinnjun’^ of osteoarthnticspmeA\ith incomplete paraplegia 
Fig 7 slioi\ s an osteophA-te a^ ulsed from lower margin of C 3 The anterior common ligament is ossified 
between C 4, 5, and 6 Fig 8 shows the autopsy specimen, the anterior common ligament and inter- 

lertebral disc between C 3 and 4 are ruptured 


Post-mortem examination reiealed rupture of the anterior common ligament between the third am 
fourth cen ical \ ertebrae The rupture extended through the inter\ ertebral disc to the posterior commoi 
ligament which was intact (Fig 8) Abnormal hyperextension of the spine was possible at the level o 
injurv but there was no dislocation of the articular processes The spinal cord had a normal appearanci 
apart from slight constriction at the le\el of injurj^ 

Comment — The post-mortem findings prove bejond doubt that this ivas a h 3 ^pere\tensior 
injur}^ Ossification of the antenor common hgament in the lower cerincal spine accounted 
for locahsation of ^’lolence to the upper vertebrae, and the antenor common hgament ruptured 
immediateh abo^ e the ossified region The cord injur}^ was not severe, and a j/ounger patient 
might have reco^ ered 


Case 9 T A aged 58 yea) s — Fell from a glass roof on to his head There w as complete motor 
paxalj^sis pain and temperature sensation were impaired below the fourth cerMcal cord segment, other 
forms of sensation were normal Radiographs showed moderate arthritic changes in the cervical spine 
but no ewdence of recent injuiy There was no change in the neurological findings until he died eighteen 
hours after injury 

Post-mortem examination showed rupture of the anterior common ligament between the sixth and 
se\enth ceiwncal ^ ertebrae (Fig 9) The intervertebral disc was a\'ulsed from the body of the upper 
\ertebra but the posterior common ligament was intact Abnormal hyperextension of the spine w 
possible at the le^el of injurv’^ the upper -vertebra hinged on the lower with the articular processes 
as the fulcrum The joint capsule of the articular processes was intact on both sides The spinal co 
had normal appearances apart from slight constriction opposite the sixth cervical vertebra no m 
medullary haemorrhage was observed on section of the cord (Fig 10) 

Comment — ^The post-mortem findmgs were ver}’’ similar to those in Case 12, and proved 
bej^ond doubt that the mjurj;^ was due to hj^erextension tnolence Neurological examination 
indicated that the level of spinal cord injury was three to four segments higher than t a o 
vertebral in]ur 3 , and it is therefore unhkely that the paraplegia was due to direct contusion 
of the cord It is possible, however, that the cord was subjected to traction at the mome 
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I 



I !G 9 


Fig 10 


Cnsc9 1 X ■'gcd iS ctnrs H\i)crc\tcnsioninjur\ with incomplete paraplegia (Fig 9) The anterior 
common ligmunt Ixitwccn C 6 and 7 is ruptured and the disc is aaulsed from the upper vertebra 
Fig 10 shows slight constriction of the spinal cord at the level of % ertebral injury 


of extreme h5pcre\tcnsion, and in these circumstances the upper level of the cord lesion 
might veil be scteral segments liigher than the vertebral injury 

Xo post-mortem examination w as made in the other three fatal cases but the nature of 
accident, and the radiographic appearances, leave little room for doubt that they too were 
hj^perextension injuries A summary of the clinical and radiographic features of the six 
cases IS gi\en in Table IV 

TABLE IV 

H'i PEREXTENSION INJURIES IN ARTHRITIC SPINES 


Case 

Age 

1 

Xaturc of Radiographic 

injurv appearances 

Type of 
paraplegia 

Result 

S 

J s 

S7 

Fell dow nstairs on 
to face 

Moderate osteoarthritis 

Osteophyte avulsed from 
lower margin of C 6 No 

displacement 

Incomplete 

Recovery apart 
from residual 

weakness in 

hands 

9 

T N 

58 

Fell through glass 
roof 

' Moderate osteoarthritis 

No fracture or dislocation 

Incomplete 

Death second 
day 

10 

M C 

77 

Knocked dow n bv 
motor car 

Advanced spondylitis 

Vertebrae ankylosed below 
C4 Fracture lower margin 
of C 3 Backward displace- 
ment of C 3 on 4 by 5 cm 

Incomplete 

Death fourth 
day 

11 

J McQ 

67 

Knocked dow n by 
car 

Gross osteoarthritis No 
fracture or dislocation | 

Complete 

Death one week 
after injury 

12 

T B 

63 

Fell from ladder 
distance of ten feet 
on to head 

Gross osteoarthritis j Incomplete 
Fracture of osteophyte on ' 
lower anterior margin of 

C 3 No dislocation 

Death tenth day 

13 

G B 

61 

Fell seven feet from 
scaffolding on to fore- 
head 

Gross osteoarthritis No Incomplete 

fracture Widening of in- 
tervertebral space between 

C 4 and 5 anteriorly 

Death second 
day 
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Mechanism of injury — Elderlj^ patients are predisposed to hyperextension injurj!- twc 
factors ^Vlth advancing years there is a tendenc}'’ to k 3 /phosis of the thoracic spine whicf 

IS usuall}'^ compensated by cervical lordosis (exten- 
sion deformit}^ of the neck — Fig 12) This is £ 




Mechanism of M-perextension mjurj of 
cervical spine The anterior common 
ligament is tom or a^•nlsed v ith a bone 
fragment There is no dislocation of 
articular processes 


relatively fixed position, and any increase in the 
degree of extension is liable to cause strain or in- 
jurj'^ (Brown and Kuhns 1942) The nsk of injurj: 
by h 5 '^perextension violence is greater when mobrhty 
of the spine is impaired bj'^ arthntic changes ir 
joints and ligaments In the event of a fall, the 
neck cannot be flexed m the normal defensive 
manner, so that when the head stnkes the ground 
powerful angulation strain m extension is applied to 
the cer\ncal region The brunt of this violence falls 
on the antenor common hgament it may rupture, 
or a small flake of bone may be avulsed from 
the lower antenor margin of the upper vertebra 
(Fig 11) The tear extends backwards through the 
intervertebral disc, or the disc itself may be tom 
from the vertebra above There is no tendency for 
the disc to herniate into the spinal canal as in the 
case of flexion mjunes Once the disc has ruptured 
there is little resistance to further hyperextension, 
and considerable separation of the vertebral bodies 
can occur vnthout rupture of the lax postenor 


common hgament or the zj^gapoplij'seal joint capsules Immediatel}' the sinking force 
IS remo\'ed normal alignment of the vertebrae is restored by spasm of the neck muscles 


and for this reason the radio- 


graphic appearances ma}' be 
deceptl^ e (Case 9 ) 

Nature of the spinal cord in- 
jury — I have been unable to find 
a completeh satisfactorj^ explana- 
tion of the spinal cord lesion in 
these h^ perextension injunes 
Unlike flexion mjunes there is 
neither gross dislocation of the 
vertebrae, nor retropulsion of the 
mter^ ertebral disc The cord 
damage is not usually severe, for 
the paraplegia was incomplete m 
five of the six patients Two 
possible explanations of the spinal 
cord mjur} ha\ e been considered 
1) that it may be caused b}^ 
" spinal concussion ” as the re- 
sult of minor displacement of a 
\ ertebral body, or 2) that it 
may be due to traction injury at 
the moment of extreme hyper- 
extension 



long of radiograph of e\tension deformity angle 

ae compensatorv to severe thoracic normal 

n een pedicles and body is more acute tha 

SDine and the spinal canal is therefore narro^^ea 
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\\ lion Ihoro is oxtciision clcforniitv of the neck compensating for thoracic kyphosis the 
anelo hotweon llie \ citebi.il bodies .ind the pedicles is decreased (Fig 12), and consequently 
the spniil canal is n mowed Morcovei, in hjqjcrtrophic arthritis, osteophytes may project 
fioin the jiosteiior margins of the \ertcbral bodies into the spinal canal and still further 
reduce the inaigin of safety In these circumstances it is possible that minor displacements 
of the \crtcbiae nia\ be snOicient to concuss the spinal cord 

We ha\e also obserced that w'hcn the disc is ruptured considerable separation of verte- 
bi.al bodies is jiossiblc and it is tempting to postulate that there may be traction injury of 
the cord 1 he fact that m some jiatients the neurological level of cord injury was several 
segments higher than the \crtcbral mjurj ga\e sujqiort to this view 



Tig 13 Fig 14 


Steel markers lia\e been placed in the spinal cord through the mter\ ertebral disc 
between tlie third and fourth and fifth and sixth aertebrae (Fig 13) The anterior 
common ligament and inters ertebral disc between the fourth and fifth vertebrae 
ha\e been dnided and the neck hj’perextended (Fig 14) There is no increase in 
the distance between the markers and therefore no evidence that traction force has 

been applied to the spinal cord 

Expenments w'cre performed on cadavers to test the accuracy of this hypothesis Hollow 
needles w'ere inserted through the intervertebral discs immediately above and below the one 
w'hich w'as to be divided, and w'ere pushed on into the spinal cord After checking the position 
of the needles by radiography a steel marker w'as introduced through the lumen of each 
needle into the spinal cord and the needles were removed Further X-ray films w'ere taken 
and the distance between the markers measured The antenor common ligament and inter- 
vertebral disc betw^een the two markers was divided Whth wedges placed between the 
spinous processes above and below the level of section, m order to simulate the ngidity of 
an arthntic spine, the neck was forcibly hyperextended until there was a considerable gap 
between the vertebrae Further radiographs were taken in this position and the distance 
between the markers again measured Finally the spinal cord was removed and the position 
of the markers rechecked by radiography These tests failed to demonstrate any separation 
of the markers, and the theory that paraplegia may be due to traction injurj' of the cord is 
unsupported It must be admitted, however, that the expenments w'ere crude, and certainly 
did not reproduce accurately the conditions of the Imng subject, so that it would be unwase 
to dismiss finally the possibility of mild traction lesions which stop short of neural disruption 
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Treatment — There is no indication for the use of caliper traction in hypere\tension injury 
of an arthntic cer\ ical spine The intervertebral disc is not displaced backwards into the 
spinal canal, and an\ vertebral displacement that there may be is corrected easily by moderate 
flexion of the neck It is not necessary to use external splintage for it cannot assist restora- 
tion of cord function, and elderly patients are so intolerant of plaster jackets or collars that 
their application often hastens the fatal termination 

Since becoming aware of the true nature of these injuries I have been content to do no 
more than use a small pillow to keep the neck slightly flexed, and to arrange the usual 
nursing care of a paraplegic patient It cannot be claimed that the results are any 
improvement on more ambitious methods, but at least it has the ment of making more 
comfortable the few remaining hours or days of the patient’s Me 

SUMMARY 

Twenty-two cases of paraplegia complicating injury of the cervical column have 
been reviewed The vertebral injury may be due to flexion or hyperextension violence 
Flexion injury — There are three types of flexion injury 1) dislocation, 2) compression 
fracture of a vertebral body 3) acute retropulsion of an inter\ ertebral disc Evidence is 
presented m support of the view that disc protrusion is the cause of the cord lesion when 
there is no radiographic evidence of bone mjurj , and in some cases at least when there is a 
compression fracture Treatment is discussed and the indications for caliper traction and 
laminectomy are presented 

Hyperextension injury — There are two types of hyperextension injury 1) dislocation, 2) injury 
to arthntic spines Hj perextension injury of an arthntic spine is the usual cause of para- 
plegia in patients over fifty years of age The mechanism of hyperextension injury is de- 
scnbed The possible causes of spinal cord injury, and its treatment, are discussed 

The author wishes to thank Mr Nichols for the clinical details of Case 1 which was under his care in the 
Neurosurgical Seriice at Killearn Hospital, and Mr J Tulloch Brown for assistance with the experimental 
obsen ations 
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PARAPLEGIA IN HYPEREXTENSION CERVICAL INJURIES 
WITH NORMAL RADIOGRAPHIC APPEARANCES 

Xliwmmk R IAmok \Nn Wiilum Bl vckwood, Bangour, Scotland 

1 tom the D< pat liiintl of Stiigical Is’cuiology Biatit hijuties Unit, 
llo'spital Jhoxbutit West Lothian 

t papei tend to the Bntish Soruty of \’euioIogtcal Suigeons November 1947 

1 Jii^; cdiiimiiiiicTtioii deals sold} with a group of cases, hitherto rather obscure, m which 
damage to tlie conical jiarl of the spinal cord occurs witliout radiographic evidence of 
\ertcbral injun or disjilaceincnt Ivo alternative explanations of such injury have been 
postulated 1 he first is that the spinal cord pressure is due to acute massive prolapse of an 
intervertebral disc but our limited cvjiencnce of this lesion suggests that as a rule this is 
recognisable on radiograjihic examination b\ narrowing of the intervertebral space The 
second exjdanation is that jiarajilegia is due to h 3 'perflexion dislocation w'hich undergoes 
spontaneous reduction, but it is doubtful whether this occurs at all, because forward flexion 
or dislocation of the cerv ical spine w Inch is suflicient to damage the cord would necessanty 
be associated with locking of the articular facets, or crush fracture of a vertebra, or both 
Neither of these lesions undergoes spontaneous reduction, and moreover both are 
demonstrable b\ radiographic examination W e suggest that the usual mechanism of these 
mjunes, m which radiographic examination rev'eals no significant displacement, is forced 
In perextension 

Case Report — A miner aged tliirt) three jears was admitted to hospital twelve hours after injury- 
sustained bv falling downstairs on Ins face There was immediate and complete paraplegia to the level 
of the seventh cervical segment of the cord Radiographs showed an oblique crack in the body of the 
second thoracic v ertebra w itliout displacement, which obv lously w as not related directly to the cord damage 
and a crack in the left upper articular process of the seventh cervical vertebra, also without displacement 
There was no narrowing of disc spaces Lumbar puncture showed that the cerebrospinal fluid was clear 
and that there was free conduction of pressure throughout the theca Pantopaque was introduced in 
order to determine whether or not there was compression at the site of the cord lesion With the patient 
in both prone and supine positions the oil passed freely to the foramen magnum and it was thus clear 
that w hatever may hav e caused the original cord damage it w as no longer exerting pressure On the third 
day the patient showed signs of ascending cord oedema with hyperthermia tachypnoea and failure of 
the penpheral circulation In this state he died Autopsy revealed that the anterior longitudinal ligament 
was ruptured between the sixth and seventh cervucal vertebrae the column had been tom through by 
detachment of the intervertebral disc from the lower surface of the sixth vertebral body The upper 
segment of the column carrjung with it the intact posterior longitudinal ligament, could be displaced 
backwards on the lower segment with great ease, the disc remaining attached to the upper surface of the 
sev'enth vertebra and the posterior longitudinal ligament being lifted from its posterior surface (Fig 1) 
At this point there w as a sharply localised contusion of the cord the principal haemorrhage being situated 
posteriorly, exactly opposite the sharp upper margin of the seventh cervical lamina The displace- 
ment could be replaced easily and it tended to remain in the replaced position (Fig 2) There is 
little doubt that this occurred during life thus accounting for the normal radiographic appearances It 
accounts also for the peculiarly localised cord injury which represents a sharp mp, without stretching 
and IS in contrast with the more diffuse contusions which are encountered in flexion injuries and in which 
the cord may be both stretched and compressed 

In this case the nature of the injury admits of no doubt The mechanism is sub- 
stantiated equally well in the case of a sixty-year old man who fell from a haystack and 
had signs of a complete transverse lesion of the cord at the fifth cervical level Radio- 
graphs were negative, and there was no subarachnoid block There was, however, persistent 
increase in the protein content of the cerebrospinal fluid obtained by lumbar puncture, 
and after much thought it was decided to explore by laminectomy in order to determine 
whether or not there was any compressing factor Exploration was negative, and in particular 
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there was no intervertebral disc protrusion Lateral radiographs of this case taken si\ 
months after injury showed a calcified shadow at the anterior margin of the fourth-fifth 
cervical interspace, which was interpreted as heterotopic calcification in the haematoma 
associated with rupture of the antenor longitudinal ligament 

In many other cases with cord damage and no vertebral displacement it has been 
suspected that the injunes may have been of this type, but in these instances no evidence 
has been available from autopsy or operation 


Discussion — It IS suggested that hyperextension is not only one of the mechanisms 

of injury in the type of case 
under discussion, but that it is 
the usual mechanism This has 
not been recognised hitherto, no 
doubt because two related assump- 
tions have passed into general 
acceptance and have acquired for 
orthopaedic surgeons an almost 
doctnnal significance The first is 
that the antenor longitudinal liga- 
ment IS proof against almost any 
force, and that against it the ex- 
tension force used in the reduction 
of crush fractures of the spine may 
be applied with safety Thus 
Davis (1943) in pointing out 
that the antenor longitudinal 
ligament is incompletely elastic 
and has a rupture strain 
of 337 lb , wntes “By 
and large one ma> 
say that the antenor 
longitudinal ligament is 
secure against honzontal 
severance either of frac- 
tunng force or hyper- 
extension reduction 
Most methods of reduc- 
tion, and most first-aid 
measures m the handling 
of fractured spines, are 
based on this belief 
(Watson- Jones 1938, 
Taylor 1929, Hatt 
1938, Brookes 1937 ) 
The second assumption 
is that if the cervical 
spine IS subjected 

sufificient hyperextension strain the brunt of injury iviU be borne by the 

and axis vertebrae which may fracture through one or both arches or at 

- ■ more 



Sagittal section of cervical and upper 
thoracic spine in hyperextension The 
antenor longitudinal ligament is severed 
and the sixth cervical vertebra sheared 
from the disc below The postenor longi- 
tudinal ligament is intact but separated 
from the back of the seventh cervncal 
v'ertebra, thus allow ing backward dis- 
location with narrowing of the spinal canal 

Inset shows localised contusion of postenor part of spinal cord caused by 
momentary^ nipping between the posi'enor-infenor border of the body of 
C 6 and the lamina of C 7 


to 
atlas 
the 


base of the odontoid process Both these assumptions are partly true, but no 
than partly true The antenor longitudinal hgament is certamly strong, but it does rup 
under sufficient strain, and a backward thrust applied through the head does cause o 
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disloc.ilion or fiailuro at llio lowti levels of the ceivical spine Wilson and Cochrane (1929) 
repoit, with antojisv ])hol()gia])hs hut wilhoid ladiogiaphs, a case of e\tension dislocation 
of the spine at the sixth cervical level with iiiptiirc of the anterior longitudinal ligament 
W' I Mixtei (1911) eiiMsagcd such a case when he wrote, " Posterior dislocation is rare on 
account of (he strong supporting strnctnics, and if it does occur, I believe that spontaneous 
reduction might casih take place ” 

Diaj^nosis — T lie differential diagnosis m cases of paraplegia without radiographic evidence 
of significant displacement calls foi reconsideration We believe that forward dislocation due to 
tlexion injurv with spontaneous 
reduction is highh' inijirobable 
Damaging cnticisin of this con- 
ception has been advanced b\ 

Cramer and McGowan (1944) In 
our \icw the diagnosis lies 
betw cen extension dislocation w itii 
immediate spontaneous reduction 
and acute prolapse of an inter- 
vertebral disc These two con- 
ditions can be differentiated with 
relatu c certainty 1 he historj' 
may indicate clcarlj whether the 
injurj' took place in flexion or 
extension Severe facial nijur}' of 
the type here presented suggests 
injury in extension Older patients 
wath fixed kj'photic defomiit}' are 
still more liable to extension 
mjur)'^ Spinal manometr}’’ should 
be done because the results furnish 
a useful guide to treatment, par- 
ticularl}^ m cases of acute disc 
prolapse, but it does not help 
greatly in differentiation of the 
conditions under review^ Disc 
protrusion may or may not cause 
spinal block, and although hyper- 
extension dislocation does not Pig 2 

result in continued narrowing of Jjj (.Jm position of flexion the dislocation is completely reduced 
the spinal canal at the point and the anatomical contours are restored The spinal canal 

r 1 T.1 1 ^ IS no longer narrowed There is no block on spinal manometry, 

01 injury, yet spinal block may radiographs taken m this position reveal no abnormality 

develop later by reason of 

oedema of the cord due to contusion Although we have stressed the normal appearances 
of radiographs, X-ray examination may help by disclosing minor changes Narrowing of a 
disc space, or the suspicion of wedging of a vertebra, create a strong presumption that the 
compressing agent is a ruptured disc The teanng of a small flake of bone from the antenor 
margin of a vertebral body suggests rupture of the antenor longitudinal ligament and 
therefore extension injury If doubt stiU exists myelography should dispel it, because a 
prolapsed disc of sufficient size to damage the cord should be \asualised without difficulty 
Mention should be made of another possibility which was suggested by Cramer and 
McGowan (1944), namely that " recoil ” cervical cord injunes are caused by acute " piston- 
like ” retropulsion of the intervfirtebral disc in hyperflexion, with immediate complete 

VOL 30 B, NO 2 MAY 194S 




248 


A R TAYLOR AND W BLACKWOOD 


reduction Bums Plewes (1938) made a similar suggestion on the basis of one case studied at 
autops}^ but unfortunate^ the antenor longitudinal ligament was not examined, and it is 
to be noted that the patient had a wound on the forehead, thus suggesting hyperextension 
injur}^ Unless more definite evidence is forthcoming this hypothesis should be treated ivith 
some reserve It seems most unhkely that the inelastic annulus and postenor longitudinal 
ligament should stretch sufficiently to allow postenor displacement of nuclear matenal and 
contusion of the cord without actual rupture 

Treatment — ^The practical value of the recognition of hyperextension injunes lies in treat- 
ment The extended position m which, b 5 '- well established usage, all cases of traumatic 
cervical paraplegia are treated is in fact the position most calculated to inflict further damage 
to the injured cord If the antenor longitudinal hgament is ruptured the extended position 
tends to reproduce the conditions of mjury, to redislocate the spine, and to narrow the spinal 
canal at a point where the cord normally bears the greatest ratio of size m relation to the 
spinal canal We suggest, therefore, that if the diagnosis is made, or even strongly suspected, 
the patient should be nursed in a shell, or between sandbags, m the neutral position or even 
m a position of slight flexion 

The tone of this paper is perhaps dogmatic It is based on indisputable facts, but they 
relate only to two cases and there is not ymt ground for certaint}^ Nevertheless the facts 
hai'e been emphasised dehberateljf in the hope that attention wiU be focused on the possi- 
bihty that so-caUed recoil mjunes may be dislocations in extension “ Recoil injury ” or 
spontaneous reduction is clearly a reality, and it did m fact take place in our case of 
postenor dislocation by'' extension, but we remain sceptical of the occurrence of recoil 
or spontaneously'' reducing hy'perflexion injuries 

Summary' 1) A case is reported of paraplegia VTth normal radiographic appearances in 
which cenncal cord damage was shown at autopsy' to have been due to hvperextension 
injury 

2) The mechanism of such injunes is discussed, together with the differential diagnosis 
from acute prolapse of an intervertebral disc 

3) The grave dangers of using the fully extended position of the cervical spine in the 
management of these cases is noted 

We acLno^\ledge the helpful advjce and criticism i\e have received from Professor Norman M Dott in 
the preparation of this paper 
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PRESSURE AT THE CERVICO -BRACHIAL JUNCTION 
An Operative and Anatomical Study 
E D liiioKit \.\'D S j\IoTiLnsiii Ai), M VNCHESTCR, England 

I Him the Dcpnilmcitl oj ^ut^cn’ mid tlu Dcpaitmciit of Anatomy, UnivetsUy of Manchesiei 

1 o oldci w 01 kers tiic oblcms of tiie cei vical i ib seemed simple and straightforward The 
patient complained of inm and weakness m the hand, radiographs disclosed a cervical nb, 
and sjmploms were attributed to a hang-n]i of the ple\us on the abnormal rib Pressure 
became c\ccssi\e, chicfl\ at the age of tliirtj'^ to fortj'’ }"ears, as the result of drooping of the 
shoulder girdle and it might be made worse b 3 a post-fi\ed plexus This no doubt is still 
true of most cases to-da\ , but increasing cvpenence has showm that the subject is by no 
means so cut and dned as had been thought A number of patients whose symptoms w^ere 
t 37 iical showed no cer\ical nb on radiographic examination, radiologists reported frequent 
examples of ccr\ical nb without ill consequences, and moreover it became clear that some 
patients were suffering from extensive thrombosis m the artenes of the hand and arm The 
subject appealed to many obscr\crs and an extensue literature accumulated, much of it 
consisting of armchair tiicorj' supjiortcd onl}' bj? isolated cases In this article, which is based 
upon a fairly extensile operatne and anatomical expenence, an attempt is made to sort 
facts from fallacj' in an admittedlj difficult and controversial subject 

In an}’’ rei lew it is clear that an appeal to findings at operation is of first importance 
We are able to summanse the actual findings m a personal senes of 122 cases operated 
upon by one of us (E D T ) between 1008 and the present date Of these there were 
seventeen m which the usual sj'mptoms were accompanied, and to a great extent over- 
shadowed, b}' complications 

Cases with complications — Fifteen patients, all with a well-developed cervical nb, 
showed extensive artenal thrombosis In tw'elve of the fifteen, thrombosis extended no 
higher than some point between the bifurcation of the brachial artery and the lower border 
of the pectorahs major, the second and third stages of the subclavian artery were entirely 
normal, no e^'ldence of pressure was seen, and the vessel lay quite loosely on the nb In 
three of the fifteen patients, gross abnormality of the artery was found — namely a thrombosed 
aneunsmal dilatation firmly fixed to adjacent structures by much penartentis The upper 
limit of the aneunsm in tw'o of these three cases was 1 cm distal to the nb, the artery where 
it lay on the nb was normal In the third case the proximal part of the aneunsm overlaid 
the cervical nb 

In tw'^o other patients the chief complaint was hyperhidrosis of the hand, sufficiently 
severe to interfere wnth work In one of these, the cause w'as a well-formed cervical nb, and 
in the other a taut fibro-cartilaginous band representing the forward end of a rudimentary 
cervical nb 

Uncomplicated cases — These number 105 and they may be classified according to the 
findings at operation into several groups 
Pressure by fibrous band 
Abnormal disposition of scaleni 
Cancellous osteoma 

Deformed thoracic outlet, pressure of clavicle on first nb 
No obvious cause found 
Cervical nb 


12 cases 
8 

2 „ 

8 „ 

5 „ 

70 „ 


105 cases 
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Piesswe by fib) Otis band — In twelve patients the pressure on the lowest trunk of the plexus 
was due to a strong taut band springing from the tip of a small and pointed rudimentar}’ 
nb This band passed dovmwards and forwards in the antenor border of scalenus medius 
It was easy to demonstrate that on deep mspiration the band was tautened, thus hfhng the 
lowest trunk of the plexus which m most cases showed a permanent notch at the point ol 
contact vnth the band 

Pressure due to abnoi mat disposition of the scaleni — In eight patients the tendinous insertion 
of scalenus medius into the first nb was earned forwards farther than usual with the result 
that the lowest trunk of the plexus and the artery were not in contact ivith the first nb but 
were raised by the narrow V formed on one side by the lateral tendinous edge of scalenus 
antenor and on the other by the sharp antenor border of scalenus medius In aU these cases 
detachment of part of both muscles resulted in cure 

Piessure due to cancellous osteoma — In two patients, both girls aged fourteen years, the cause of 
pressure was a large megular cancellous outgrowth at the point where a well-developed 
cenncal nb joined the first thoracic nb 

Piessiae of clavicle on first rib in deformed thoracic outlet — In eight cases the sjanptonis cleared 
completelj'^ after resection of part of a first thoracic nb These are probably examples of a 
deformed thoracic outlet, usually due to cervico-dorsal scohosis In six earher operations 
the significance of this was not appreciated, but m the last two patients who were operated 
upon, distmct scohosis wuth as 5 TOmetrj^ of the thoracic outlet was recognised 
No obvious cause of pi essuie — In five instances most thorough exploration failed to disclose 
any cause of pressure and unfortunate^ these patients were not reheved They may have 
been examples of prolapse of an intervertebral disc or brachial neuntis 
yPi essuie due to cervical nb — The other seventy cases showed cervical nbs m various stages of 
de\ elopment The word " cerxncal ” is used in a descnptive and not in a stnctly anatomical 
sense It has often been pointed out that these nbs do not always spnng from the seventh 
cer\ncal vertebra and that occasionally they are rudimentary and deformed first thoracic 
nbs This possibiht}^ can be determined easily by means of antero-postenor radiographs 
taken b}^ the mo-smg mandible technique which permits accurate countmg of the vertebrae 
from above dovmwards 

In each of these seventy cases special attention was paid to the possibdity of evidence 
of injur}^ to the plexus or artery such as might be exerted by the clavicle In sixty-seven 
cases most careful inspection failed to show outward or visible signs of injury by pressure, 
but the majontj'^ showed a distmct and permanent notch in the lowest trunk of the plexus 
where it lay against the nb The nerve trunk had been hung up and angulated by the upper 
border of the cemcal nb 

In three of these patients an abnormal condition of the artery was found Begnning 
1 cm distal to the nb there was a symmetneal, fusiform aneunsm extending some 2 5 cm 
dovm the X'^essel , at the widest part of the aneunsm the artery was dilated to fuUy twice its 
normal size These three patients differed completely from those already desenbed wt 
aneunsm, thrombosis, and penartentis, m that the artery was pulsatmg normally and t^a^ 
in none was there thrombosis, the circulation was normal throughout the hmb It wou 
seem fair to presume that these simple iincomphcated aneunsms represent an earlier s a 
m the pathologj'^ of thrombosis This point may be of importance in discussing the cau 
of thrombosis and wiU be referred to later 

It IS clear from this anal 3 '^sis of 122 operations that the causes of pressure on the 
x^ascular bundle are many and vaned No one explanation such as costo-clavicular press 
or scalenus antenor " spasm,” can account for all cases Of the many controversia 
three at least appear to be worth}'- of more detailed discussion, namely 1) the ^a^^ 
antenor s}mdrome, 2) the costo-cIavicular syndrome, 3) the cause of artenal throm 
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1 nr scAi I Nus ant trior syndrome 
\Ulu)inj]i Mhi|i1a (!*)()■)) cksciiliocl a case in which a cervical nb was found to have 
c ompu's'-od tlie iU'uio-\ asculai bundle ag.iinst llic lower end of scalenus antenor, and Adson 
and tofk\ (l')27) re]inrtod four sinulai c.iscs it was not until 1935 that the term “scalenus 
antic us s\ nchome ’’ vas coined In Ochsner Gage, and De Bakej' Some confusion has since 
arisen in (he sco]ie and meaning of this teim f lierc arc authors who regard it as synonymous 
nith the title of the present ]n])ei, and expicssions such as “scalenus anticus syndrome 
with or without cer\ ical iib ” have been used We prefer to restrict the term to those lesions 
in which the scalenus antciior is tlie sole or the main provocative factor, or m othei w'ords 
to those cases in winch no sMnptoms would lia\c arisen had it not been for this muscle 
Since 1915 much hteiature has 
accumulated, perusal of winch shows so 
mam different and conflicting \iews that 
the onl\ conclusion left to the reader is 
that thc\ cannot all be right rroin ihis 
welter of opinion two groups maa be dis- 
tinguished In one the action of scalenus 
anterior is considered to be passu e and 
mechanical , in the other a condition of 
spasm IS assumed In this latter group 
the damage is said to be caused bj' 
actue contraction of the muscle 
Passive action of scahniis aiiiuioi — 

Pressure on the neuro-vascular bundle 
bj’ the scalenus anterior against the 
forward end of a cervical nb as first 
desenbed b}’ Murph}' (1905) wall be found 
occasional!}^ in any large series of cases 
It IS more likely to happen if the pro- 
nunence on the first nb, to w'hich the 
accessory nb is articulated, is unusually 
large Matters are made w'orse w'hen the 
muscle presents a sharp tendinous edge 
tow'ards the ceiwacal nb In an e\amma- 
tion of sixty-four muscles w'e found the 
costal insertion of scalenus antenor to 
be entirely tendinous m thirty-six in- 

stanrpq TVia rnnHifinn ic wpll il1n<;tratpd Compression of the subclavian artery and inferior 
biances me condition is weu mustratea between scalenus antenor and 

by the case of a girl aged fourteen years the forv ard end of a cervical nb 

on w'hom w'e operated for very acute 

symptoms and found the condition shown m Fig 1 Another factor is the vanation m size 
of the muscle in different subjects Increased wudth of insertion is very common Reed and 
Weed (reported by Gage and ParneU 1947) give important figures showing the wade 
range m measurement, their figures agree closely with those of our owm senes which are 
Width of scalenus antenor insertion — 0 4 to 2 5 cm 
Inter-scalene interval on the first nb — 0 to 2 4 cm 

Chondro-stemal junction to medial edge of scalenus antenor 2 4 to 6 0 cm 

In view of this vanabihty too much importance cannot be attached to reports that the 

scalenus antenor was found to be “ hypertrophied 

Occasionally the muscle presents a very sharp, recurved, and falciform type of insertion 
which might cause acute pressure on the lowest brachial trunk. This condition w’as noticed 
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twice in 102 dissections (Fig 2) The scalenus antenor may also give nse to trouble when its 
insertion is wde and there co-exists an extension forwards of the insertion of scalenus medius 
This is illustrated by the diagram of a dissection (Fig 3) It results m the formation of a 
V on which the plexus bundle is hung up with hkehhood of damage to the lowest trunk 

We have met this condition at operation 
on eight occasions and in fifteen of 102 
dissections m the cadaver Fig 4 demon- 
strates the more usual pattern of the 
scalene insertions 

Naffziger and Grant (1938) suggest 
that there is a natural tendency for the 
neuro-vascular bundle to slide ventrally 
and that it is restrained by the scalenus 
antenor We have never seen any shift 
of the bundle after cutting the muscle in 
the living patient, m the post-mortem 
body, or in the dissecting room subject 
Swank and Simeone (1944) suggested 
that the sixth and seventh cervical nerve 
roots might be compressed by the tendons 
of ongm of the muscle Vvhth this point 
in view twenty -four dissections were 
Fig 2 earned out In twenty we found no pos- 

The rare falciform type of insertion of scalenus anterior Slble evidence that nerve roots could be 

compressed by the tendinous ongins of 
the muscle because they were protected 
by the antenor tubercles of the trans- 
verse processes There were, however, 
four dissections in which some tendinous 
fibres were attached to the costo-transverse 
bar of the fifth and sixth cervical verte- 
brae The tendinous shps lay between 
the fifth and sixth, and the sixth and 
seventh nerve roots respectivety, they 
passed downwards and antero-laterally 
to ]om the lateral aspect of the rest of 
the muscle belly There was no evidence 
of pressure on the sixth and seventh 
cervical nerves which were placed loosel}'' 
between slips of attachment of the two 
scalene muscles The disposition of these 
tendinous shps m relation to the nerve 
Fig 3 roots was such that it was difficult to 

The V type in ^^hlch the insertions of scalenus anterior believe that injurious pressure 

and scalenus medius overlap caused either at rest or in action ihe 

impression gamed was that in order to 
cause pressure on the nerve roots tendinous shps from the costo-transverse bars would ha^ 
to he directed dowiward and backward to the neighbourhood of the neck of the first 
Very occasionally it Mill be found at operation that the subclavian artery 
pass through the substance of scalenus antenor so that about one-third of the ^ 
postenor to the vessel, which is itself quite normal In some of these the muscle deep 
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.iiU'U nu\ he till' sr.ili'inis ininiimis (imisc 
we found i bind of nnisclc nnsiiig fiom tlio 1 
Tiid ending in i slinder rounded tendon 
attaelied to a small spin on the nniei 
inaigin of (he first iih at a point between 
the two scileni 1 Ins tendon passes hi- 
twecii the arterj and jiltxns Jt is (|niti 
]K)ssihle foi tins innscle to he a cause of 
injunons piessnie lia\c noted in one 

cache ei a giooec, caused In the nnisclc 
belh , inipnntcd on the first thoracic 
nerve as it crossed the neck of the first 
nh (I'lg ■)) Indeed Falconer uul 
Weddell (194 I) reported a casi which was 
treated snccessfullv b\ simple di\ ision 
of the costo-\ ertebral ligament the liga- 
mentous representatne of scalenus 
minimus 

From our own exiiencncc in the 
Xeuro-vasciilar Clinic in Manchester we 
concur wnth Nachlas (reported by Tanna 
1947) who points out that many patients 
have shown no improvement after 
scalenotomy On the other hand there 
are, bej'ond doubt, some who have been 
cured These fortunate few' belong to the 
group in w Inch the action of the scalenus 
antenor is passiv'e and mechanical 
Active action of scalenus anterior — 
In this group mischief is attnbuted to 
the scalenus antenor by reason of spasm, 
disease, or injur}' It is stated by some 
writers that the antenor scalene muscle 
holds up the first nb and that when the 
muscle is cut there is a notable drop of 
the nb Apart from the fact that the 
scalenus medius which is a much more 
powerful muscle is still intact, we can say 
only that in the course of 470 antenor 
scalenotomies performed on the living, 
the great majonty dunng thoracic sym- 
pathectomy b}' the antenor route, we 
have never seen this happen Moreover 
Swank and Simeone (1944) who earned 
out radiographic examinations after uni- 
lateral scalenotomy say that they saw no 
change in the position of the nb relative 
to the rest of the thoracic cage W^e agree 


It of Albmus) In 34 per cent of our dissections 
raiisv ersc process of the seventh cervical vertebra 





Fig 4 

The normal pattern of insertion of the scalenus antenor 
and scalenus medius 



Fig 5 

Scalenus minimus (muscle of Albmus) compressing 
the first thoracic ner\e root 


entirely with their dictum “ It is unlikely 

that the scalenus anterior in the adult is responsible for significant independent motion of 
the first nb ” Even if it were responsible for significant elevation of the nb it is not true 
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to sa}'^ that when m spasm it would compress the nen^e trunks against the nb On the 
contrarj the angle between the lateral border of the muscle and the first nb ivould be 
mcreased under these conditions 

If this be so, what of the theor}'^ of spasm of the muscle, and why should it develop 
spasm? It IS not eas}^ to understand why a relativel}^ small muscle such as the antenor 
scalene should be affected b}^ spasm while its larger compamon, the scalenus medius vith 
the same nerv^e suppty, escapes A mcious circle has been assumed by some observers 
Brachial plexus imtation is believed to cause spasm of the scalenus anterior which in con- 
tracting aggravates imtation of the plexus But the customary site of imtation of the plexus 
IS far below the pomt of ongm of the nerve supply to the muscle, and even if a source of 
imtation nearer to the exit of the nerves from the vertebral foramina was assumed, much 
more widespread spasm wDuld be expected In support of the theory of scalenus antenor 
spasm four suggestions have been made The first is that degenerative and fibrotic changes 
have been found on biopsj'’ of the muscle, but it is doubtful whether much value can be 
attached to these observations Some years ago, m the course of an inquiry into the tissue 
changes of sclerodactyty and dermatom5msitis, one of us (E D T ) removed for section the 
postenor beU}' of the omoh3'’oid in eight indnuduals The reports which w^ere returned by 
the same expenenced pathologist differed so widely that no definite conclusion could be 
made A second suggestion is that there is tenderness over the muscle on deep pressure 
Deep tenderness is usuaJl} present m cases of pressure on the neuro-vascular bundle, but w'e 
ha^ e found considerable difficultj^ in decidmg that it w^as in the scalenus antenor and not in 
the trunk of the brachial plexus w'hich is immediately adjacent A similar objection holds 
for the third argument, w'hich is that injection of the muscle with a local anaesthetic has 
rehe\ ed the S3'mptoms It is not easy to be assured that no structure other than the muscle 
has been anaesthetised If radio-opaque matenal is added to an injection it is chastening to 
see on the radiographic films how widely the most preciselj^ placed injection has spread 
Fourthh’’ it has been suggested that spasm of the muscle is caused by trauma Not only is it 
difficult to en\ »sage the cause of such injurj'', but it is necessar}^ also to explain why such 
trauma should operate especially in women aged thirt}'^ to forty years 

In recent 5 ears there has been m Great Bntam increasing doubt as to the existence of 
a scalenus antenor s3mdrome as a definite entity From our expenence we think that this 
attitude IS well grounded Our oivn view is that there cannot be justification for the pre- 
operatne diagnosis of "scalenus sjmdrome " which is beheved to w^aixant an operation 
directed soleh to section of the antenor scalene Such an attitude is certam to end in frequent 
disappomtment and failure 

THE GOSTO-CLAVICULAR SYNDROME 

Some w orkers have insisted on pressure by the clavicle as an important cause of damage 
to the neuro-i ascular bundle Much of this wnting can fairty be cnticised as imagmative 
and unreahstic For example, diagrams are sometimes drawm to show how the clancle acts 
as one jaw^ of a clamp or luce compressing the arter3'- against the first nb on depression of the 
shoulder The accurac3'^ of these diagrams is questionable because the clavicle does not trave 
m a twD-dimensional plane, it moves m three dimensions Furthermore, stress has been 
placed on the fact that m some positions of the shoulder there is diminution or arrest ^ ® 
radial pulse We hope to show^ that in the normal individual the claiucle is not conceme 
in this phenomenon which is due to causes operating distal to that bone We have 
careful and length3^ mqmry into the part played by the clavicle and our findings may 
given under two headmgs a) the effect of shoulder position on the radial pulse in norma 
persons , V) the part pla3^ed by the clavicle m causmg neuro-vascular comphcations ^ 

Effect of shoulder position on the radial pulse — Investigations w^ere made in 120 me ica 
students, sevent3^ men and fifty women, thus totaUing 240 arms for examination sc 
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jiu'tnr ol)M nations woio atloinplccl but llu\ wtrc soon discarded as unreliable In de- 
inossion of (be slionider. as m caiiving a hea\\ wiight by the side, there were 116 instances 
of dnninulion and (hnl\ -eight of airest of the pulse, in other words 64 per cent of examina- 
tions sliowed some alUialion of (he pulsi In ictraction of the shoulder, as m “ throwing a 
chest,” the ladial inilse was weakened m lU rases and arrested m thirty, there was 
altei ition m 68 jiei cent of examinations 

The n suits in abdnetion of the limb wcic of special interest In full abduction there 
was some alteiation of the jnilse m 51 jin ciiit m abduction to 90 degrees the pulse was 
weakened m no more than 7 5 jxi cent If, how'ever, with the arm at a nght angle to the 
bod\ the subject was asked to adduct the aim wdiile the observer restrained the movement, 
some alteration of the pulse was found m no less than 90 per cent This would seem to in- 
dicate that the aitei\ was compiesscd b^ muscular action It is remarkable that arrest of 
the radial pulse Ins been tacitly assumed to be due to clavicular pressure This cannot be 
true, because m cases wheic the radial pulse was arrested during shoulder depression it was 
usually eas\, especialb m spare and not \ery muscular subjects, to feel normal pulsation m 
the ujiper jiart of the axillary arterj below the clavicle Our attention was drawn to this 
fact at operation m a joung man who complained of severe aching of the hand on using the 
arm m a dependent position Even moderate depression of the shoulder arrested the radial 
pulse but left a normal jnilse m the axillary arterj' The upper portion of the axillary artery 
and adjacent ner\e trunks were exjiosed fully and it was seen that on pulhng the arm down 
by the side of the trunk, the artery was grijrped and closed bj^ the tw'O heads of the median 
ner\e 

In view of this stnkmg and unexjiected finding w’e decided to review the anatomy of 
the axillarj' arter)' Dissections w'cre earned out wnth the arm by the side From fifty-four 
dissections it w as found that the vessel pursued one of two different courses In thirty-four 
specimens (63 per cent ) the subclavian artery, after emerging from behind the scalenus 
antenor, crossed the first nb obliquely and continued dowmwards and outwards into the 
axilla until it reached the neighbourhood of the second nb Here it turned laterally for one 
and a half centimetres and then made a second bend to pass into the arm In the remaining 
tw'enty dissections the vessel made its lateral curve opposite the upper part of the first inter- 
space, near the outer border of the first nb, before continuing downwards into the axiUa 
This cirsoid course of the artery w^as desenbed by Todd (1911) in subjects with cervical nbs 
and as a normal occurrence in the foetus It appears from the present study to be a normal 
feature in adults W'hen the anatomy is not distorted by abduction of the arm to 90 degrees 
(w'hich of course is usual practice in the dissecting room) The cirsoid course is obviously 
designed to allow' free movements of the shoulder m all directions without causing undue 
tension on the artery Subject to individual vanations the general relations of the brachial 
plexus to the first part of the artery m the two typeyivefS* as follows In the first the nerve 
cords W'ere arranged one postero-Iaterally, one posterior, and one postero-medially to the 
vessel The two heads of the median nerve arose from the plexus at the point where the 
artery turned laterally and lay directly in front and behind the vessel, enclosing it m a scissor- 
like gnp Not infiequently the cords were grouped along the lateral aspect of the vessel as 
shown m Fig 6, thus accentuatmg the gripping effect of the median nerve heads In the 
second type the three nerve cords lay respectively on the antenor, postero-medial, and medial 
aspects of the artery causing the two heads of the median nerve to be situated antero-medial 
and medial to the vessel (Fig 7) 

Depression of the shoulder by pulling the arm alongside the trunk caused the axillary 
artery to be constneted by the heads of the median nerve in the first type In the second, 
the disposition of the median nerve heads was such that constnction of the vessel could not 
possibly occur Resection of the first nb caused no alteration m the plexus-artery relation- 
ship We were not able to confirm the finding of Wnght (1945) that dunng abduction of the 
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ami the axiUaty artety is hooked up under the coracoid process As the arm is abducted 
the neuro-vascular bundle nses, but the coracoid process also moves backwards and up- 
wards ovung to scapular rotation consequent on abduction In no dissected subject could 
the neuro-vascular bundle be said to approach nearer than two and a half centimetres to the 
coracoid process m u^hatever position the arm was placed 

It would appear then that approximate^ two-thirds of mdividuals possess a plexus- 
arterj^ relationship such that forced depression of the shoulder interferes in some degree with 
the circulation through the axillary arterj? 



Disposition of ner\es relatuetothe axillar)’- arterj^ in cases \\here 
depression of the shoulder causes arrest or diminution of the radial 
pulse — found in thirty-four out of fifty-four dissections 

It remains to explain the alteration of the radial pulse in retraction and abduction at 
the shoulder In view of the fact that excursion of the clatucle dunng retraction is 
identical with that dunng abduction it would seem hkel}^ that one explanation vnll hold or 
both movements It is interesting to note that in manj'^ of those subjects in whom the ' 
pulse is modified or abohshed by full abduction the alteration in pulse is temporar)^ ^ ^ 
to say that if abduction is maintamed the pulse returns to normal We interpret this temporar) 
dimmubon of pulse dunng abduction as being due to compression between the subscap 
and pectorahs minor muscles, which are contracting as synergists dunng abduction, a 
return of pulse to the lessening of contraction of these muscles once the position of a u 
has been obtamed 
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lliis MOW Is c oiilii iiKcl 1)\ llio obs(.i\ It ion Ih.il in sinijile abduction to 90 degrees only 
7 ■) jvi ant of subjects sliowcd .iiu cli.ingi in (lu pulse, but if in this position voluntary 
iddiiction was fouibh losistid tlie niiinbti cl iiisl.inres of interference with the pulse rose 
to no less lli.in 90 |K i cent 

Possible cfTccl of the cl ivicle in compressmu the artery or plexus — As a further stage 
of this inqiiin we earned nut in iiu ostigation into the movements of the clavicle m fifty 
bodie's In foriiiahii-haidoiie d bodies eiitiin shoulder-girdle muscles had to be divided 
111 Older to illow of a full lange of claMeulir nio\emcnt To avoid possible error from 
this muscle diMsion, ten fiish jiost-rigor bodii s wtie studied m the post-mortem room 



Tig 7 

Arrangement of the nerves relative to the artery which renders impossible 
any compression of the v essel between the two heads of the median nerve — 
found in tw enty out of fifty-four dissections 

The findings were essentially similar in both sets of bodies Wherever possible the measure- 
ments have been compared with similar ones obtained in the living subject, and have been 
found to agree very closely Todd (1912) measured the angle of clavicular elevation by placing 
one limb of a pair of calipers upon the upper surface of the clavicle so as to touch the bone 
at the sternal and the acromial ends, and adjusting the other hmb to the honzontal He 
pointed out that this is an oblique measurement and does not represent the true vertical 
elevation of the clavicle but is the clinical measurement in the living subject 

The true vertical elevation of the clavicle can be found from radiographs or by calculation 
from measurements with a special instrument We have called the angle measured by Todd s 
method the “ clinical angle ” and the elevation measured on radiographs or by instruments 
the ■■ true angle ” of elevation These angles differ considerably , the “ clinical angle " being 
the larger 
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All angles and distances mentioned are average figures smce individual vanation is wide 
in the shoulder-girdle region In the majonty of adults with the shoulders at rest, true 
clavicular elevation, i e , the angle at which the clavicle is raised above a honzontal line 
passing through the upper margin of the manubnum stemi, is between 0 degrees and 10 
degrees, average 6 degrees (clinical angle 20 degrees) The distance between the nearest 
point on the cla\Tcle opposite to the subclavian artery, and the first nb is 3 2 cm 

When the shoulder girdle is pressed backwards m the dead body, as when the shoulders 
are retracted m the hvmg, the acromial end of the clavicle nses and the bone comes to he 
across the root of the neck above the level of the first nb The true angle of clavicular eleva- 
tion then measures 16 degrees (chnical angle 30 degrees) and the distance between the 
clavicle and first nb, opposite to the subclavian artery, is 1 7 cm Dunng this movement 
of retraction the clavicle has also rotated 5 degrees m its long axis so as to present its supenor 
surface postenorly This upward and postero-medial excursion of the clavicle does not take 
place m a straight plane The clavicle descnbes an arc pivoting on the costo-clavicular 
ligament 

The excursion of the clavicle dunng abduction is essentially similar to that dunng re- 
traction The true angle of elevation, however, is increased to 22 degrees (chmcal angle 40 
degrees) and rotation m the long axis of the bone measures 30 degrees, owing to the extent 
of scapular rotation on the chest wall consequent on full elevation of the arm With regard 
to the suggestion that the clavicle compresses the artery against the first nb dunng these 
movements the minimum distance measured between the two bones was 1 5 cm At no 
point did the clavucle impinge on the subclavian artery 

^^Tlen considenng the question of costo-clavicular pressure, clavicular rotation is an 
important event With the shoulders at rest the medial two-thirds of the bone is curved mth 
Its convexit}^ directed antenorly When the clavicle hes across the root of the neck this 
convexity forms an arch over the neuro-vascular bundle, owing to the rotation that has 
accompanied full abduction or retraction of the shoulder (Fig 8) Doubtless this is nature’s 
method of a\ oiding pressure by the bone structures on the soft parts 

Dunng the movements of abduction and reti action of the shoulder it was noticed that 
the tendon of the subclavius muscle compressed the subclavian vein against the first nb 
(Fig 6) but at no point did the cla\acle itself interfere with this vessel 


From the position of full abduction or retraction to that of full depression of the shoulder, 
the cla^^cle descnbes an arc moving downwards and forwards The more the shoulder is 
depressed the more forward does the clavicle move, thus widening the costo-clavicular 
mtenml At full depression this measured 3 7 cm opposite the subclavian artery, rt . ^ 
increase of 0 5 cm when compared with the position at rest In order to press the clavicle 
directly on to the vessels and nerves as they cross the first nb it was necessar}^ to open the 
sterno-claiTCular joint and sever the mtra-articular disc 

With regard to the plexus and artery dunng depression of the shoulder it was seen that 
the supenor and middle trunks, together with the contnbution from the seventh cervica 
root to the nerve to serratus antenor, were tightly stretched across the tendinous 
medial edge of the scalenus medius (Fig 4) The mfenor trunk was pulled down into the ang 
of junction between the scalenus medius and the first nb It was not possible by this manoeu'J^ 
to compress the arterj^ against either of the scalene muscles, nor was there any on ® 
that the plexus moved anteriorly toward the costal insertion of the scalenus anterior 
arm was depressed Thus it will be appreciated that when the shoulders are retract 
abducted the girdle moves npwaids and postero-mediaUy, and dunng depression m 
direction Such statements which have appeared m the hterature on this subject as 
ward and backward retraction ” or “ doivnward and backward bracing ” of the shou 
can therefore have no meaning 

and joint 
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It WduUl M'om til >1 in nulnuiuals witii nornii! anatomy the clavicle can play no part in 
compiewm; tiie aitoi\ oi plexus against the Inst nb Only i{ the costo-davicular interval 
IS naiiowtci, fioin an\ cause whatsoever, is it possible that the movements of retraction and 
abchiction of the shoiiiciei may load to jircssiiu symptoms 

hiosli intciest iias lecentiy been aioiisc'd m movements of the clavicle in relation to the 
lirst rib In reason of the laige nnmbei of patients with paracsthesia of the hands who have 



Illustrating liou rotation of the clavicle m its long asis causes the anterior 
con\eMty of its medial tuo-thirds to form an arch over the neuro vascular 
bundle (arm abducted to 90 degrees) 


been seen in neurological and neuro-vascular clinics m Great Bntain during the latter part 
of the war and since that time They are almost entirely middle-aged women suffenng from 
overwork and under-nounshment They have been forced to do unaccustomed heavy work, 
to stand for many hours m queues, and to carry heavy shopping baskets The im is severe 
and it often precludes proper sleep Many have discovered tnck positions of tl arms which 
give some ease, the one feature common to these positions being moderate bui idom com- 
plete abduction, thus taking strain off the shoulder-girdle muscles The pain i lese cases 
IS not due to clavicular pressure because in a normal individual the more tht shoulder is 
depressed the wider becomes the costo-clavicular interval They are, we believe, due simply 
to drag of the plexus across the tendinous anterior edge of the scalenus medius such as is seen 
W'hen the arm of a dissected body is pulled downward Loss of tone in the shoulder-girdle 
musculature m these middle-aged women is no doubt an important contributory 
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THE PROBLEM OF THROMBOSIS 

Artenal thrombosis is an occasional and grave comphcation of cer\ncal nb In our 122 
patients it was found in fifteen (12 per cent ) Its explanation is not 5 '^et fully understood 
Todd (1913) beheved that paralysis of sympathetic fibres led to thrombosis Telford and 
Stopford (1931) earned this work a stage further and pointed out that a leash of undistn- 
buted S 5 mipathetic fibres was sometimes found m the lowest trunk of the brachial plexus at 
the point of pressure Irntation of these fibres would lead to artenal spasm and finally 
thrombosis, as occurs m ergot poisoning and m old-standing Raynaud’s disease This view 
was confirmed by Blair, Davies, and McKissock (1935) who, however, thought that the 
pressure resulted m neuritis of that part of the trunk which contained the sympathetic fibres 
This idea of sympathetic irntation was strongly cnticised by Lewis (1934) and later 
wnters, who held that the cause of thrombosis was senous direct injury to the artery where 
it crossed the nb Certain facts may, however, be accepted as evidence m favour of the sym 
pathetic irntation theorj'’ We have observed very gradual onset with pallor and coldness of 

the hand, increasing at the end of a day of 
hard work, and showing much recovery after 
the night’s rest The vanabihty is such that b\ 
some wnters the condition has been included, 
we think wrongly, as one form of the 
Raynaud phenomenon Moreover in twelve of 
our fifteen operations for thrombosis, not the 
slightest evidence of damage to the arterj 
where it crossed the nb has been seen, but all 
cases have shown a large cervical nb actually 
grooved by the lowest trunk of the plexus 
(Fig 9) Furthermore the occunence of two 
cases of hyperhidrosis, cured by removal of 
pressure on the lowest trunk of the plexus, is 
strong evidence for the theory of sympathetic 
irntation There would seem to be good 
grounds for the view that m some cases, probably^ the majonty, the cause of thrombosis 
IS long-continued intermittent artenal spasm 

This view, however, will not explain the six cases m our senes of operations in which 
gross abnormality was found m the artery It will be remembered that of these, three w'ere 
simple aneunsmal dilatations without vascular complications, while the other three show'ed 
thrombosis ivith much penartentis and extensive thrombosis lower down the arm which w'as 
no doubt embohe m ongm 

It seems reasonable to suppose that the simple aneunsm, uncomplicated by thrombosis, 
represents an earher stage m the evolution of the disease No doubt, after a time, the aneunsm 
becomes thrombosed suddenly as the result of further stretching or repeated trauma The 
final incident is rupture of the intima with immediate thrombosis In this connection a recent 
experience is of interest A girl aged fourteen years had for some months devoted all her spare 

both 
hand 

was numb and cold Her mother noticed that the hand was ivhite but she did not seek advice 
for forty-eight hours, by which time there had appeared two black patches, one on the pu P 
of the index finger and a second on the dorsum of the hand She ivas admitted to the Neur^ 
vascular Chnic of the Manchester Royal Infirmary as an emergency and operated 
once Spnnging from the seventh cervical vertebra there was a large true cemcal nb w > 
articulated at its antenor extremit}'^ ivith a prominent boss on the first thoracic nb, just a 
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time to playmg a pnmitive game of fives against a wall of the house wuth a soft rubber 
Her mother had reproved her frequently for wasting so much time One day she played 
momme and afternoon, and m the evenme came into the house saving- that her left 



Fig 9 


Excised portion of a cervical nb showing the groo\ e 
made bj' the inferior trunk of the plexus 
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to tho '^c ikno tubou lo 1 he segment of the .ntery Ijmig on the rib was normal but just below 
the nb theie was an aneniismal dilatation solidly thrombosed and with much recent acute 
poiiaitentis (1 ig 10) 

Ihe nnteiioi end of tlie ceivical rib was icmoved together with the prominence on the 
fust lib Ihc gangienoiis patches lesolved quickly and within a month the limb, although 
without ]) ilpable pulse, was noimal m appeal ance and function The girl was asked to show 
how she plajed the game, it was deal that each blow given by the hand to the ball was 
preceded In strong icti ictioii of the shouldci by which to reinforce the stroke, thus leading 
to tiaiima between the claMclc and the cervical rib 

The anemism found in this case must have existed for a long time and caused no 
s^ niptoms until the final and sudden 
catastrophe of thrombosis It is likely 
that sudden and niassnc clotting followed 
rujiture of the o\ crsti etched mtmia 

It IS interesting to speculate as to w'hy 
an anciinsm of the \cssel may be formed 
distal to the iiomt of contusion \ link is 
at once suggested with the expenments of 
Halstcd (1616) He demonstrated that after 
constncting an arterj' by an encircling metal 
band the \essel showed dilatation distal to 
the band Halstcd explained this result bj' 
phjsical changes in the blood-flow It may 
not, howe\er, be safe to apply deductions 
from the expenment of a permanent metal 
band to cases w'here the cause is an infinite 
senes of small contusions of the arterial w'all 
It has been suggested that the aneunsm 
maj'^ be caused by weakness consequent on 
damage to the vasa vasorum In uncompli- 
cated aneunsms, however, there is no naked- 
eye evidence to support this theory, the 
artenal w'all appears uninjured, it is resilient 
and show's no evidence of ill-health We 
would suggest that the cause may he in 
paralysis of the vaso-motor nerves which 
degenerate as the result of repeated con- 
tusions Secondary ddatat.on and stretchmg A o. 

of the denervated middle coat would extend 
distal to the site of injury just as far as the 

point at which the next nerve relay came in Kramer and Todd (1914) found that the 
nerve supply of the subclavian artery and proximal part of the axiUary artery was derived 
from the inferior cervical ganghon by a perivascular plexus, and that the first recruitment 
from a somatic nerve entered the distal portion of the axillary artery As would be expected 
considerable variation was found in the origin and distribution of the nerve filaments running 
to the vessels We have repeated the work of Kramer and Todd -with respect to the sub- 
clavian, axillary, and upper portion of the brachial arteries, checking the findings in our 
dissections by histological examination of such fibres as we took to be nerves The importance 
of this IS shown by the fact that quite frequently a filament, confidently assumed to be a 
nerve, proved on section to be a minute artery — a vas nerv orum surrounded by its fibrous 
sheath ’ 
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We found, as did Kramer and Todd, that dissection of the formahn-hardened cadaier 
Mas profitless for this tj^pe of ivork Accordingly fresh matenal was obtained from eleven 
post-mortem bodies 'We confirmed the fact that the subclavian arterj^ and the provimal 
part of the axiUarj^ artery are supphed a penvascular plexus derived from the infenor 
cemcal sjnnpathetic ganghon From four of the post-mortem specimens filaments running 
from the plexus to the axillary artery were dissected and proved on section to be definite 
bundles of nen^e fibres The first of these ivas denved from the lateral cord of the brachial 
plexus and entered the artenal coat at a distance of 3 cm from the outer border of the first 
nb The second m as given off from the lateral pectoral nerve and entered the artenal coat 
3 5 cm from the outer border of the first nb The third, ansing from the loop of communica- 
tion betw een the lateral and medial pectoral nerves, entered the vessel wall 3 cm from the 
outer border of the first nb The fourth, ivhich arose in a similar fashion to the third, was 
traced for a distance of 7 5 cm along the vessel before it entered the artenal coat These 
findings seem to show that reinforcements of S5cmpathetic fibres from somatic nerves reach 
the arter}" sufficiently high to limit the area liable to aneunsmal dilatation, to a comparatively 
short distance be\ ond the point of trauma 

CONCLUSIONS 

hde the diagnosis of a pressure lesion at the cervico-brachiai junction is usually simple, 
the causes of such pressure are so vaned and obscure that in the present state of our know- 
ledge It IS not possible to forecast the exact cause in all cases It can be said only that 
siunptoms u hich are predominant^ m the hand point to a hang-up of the lowest trunk of the 
brachial plexus on some abnormal structure, while more widespread symptoms such as pain 
in the region of the upper arm indicate clavicular pressure dunng retraction and abduction 
of the shoulder on an abnormal structure, most commonly a cer\ical nb 

Haling decided on chnical grounds, radiographic evidence, and the failure of con- 
sen ati\ e treatment, that operation is indicated, the approach should be frankly exploratorj^ 
through an adequate incision To operate with no more purpose than to carrj' out a pre- 
conceii ed plan such as antenor scalenotomy is to invite failure 


SUMMARY 

1 The causes of pressure on the neuro-vascular bundle of the upper hmh are many and 
vaned Xo one cause such as clavicular pressure can explam aU cases 

2 Costo-ciaMcular pressure is not possible when there is a normal first nb and a nonna 
thoracic outlet, but it is certainty a factor ivhen the costo-clavicular interval is narrowed b> 
the presence of a large cenucal nb or an abnormal first thoracic nb Claiucular pressure can 
act onlj dunng retraction and abduction, not in depression of the shoulder 

3 Temporarj alterations in the radial pulse on movements of the shoulder m norma 
indivuduals are due to causes distal to the clamcle and have no relation to costo-ciawcu ac 
pressure 

4 WTuIe imtation of sjunpathetic nerve fibres maj'^ explam the majonty of cases of 
bosis, there are others m which clotting occurs in an aneunsmal dilatation produced ) 
pressure betw een the clavicle and the abnormal costal element It is hkely that the 

occurs m an aneunsm which has been present for some length of time The cause o 
aneunsmal dilatation ma}' be vaso-motor paraly sis of a segment of the artery, ending ui 
at a pomt W'here a fresh mtact leash of nerv^'es is relayed to the vessel 

5 The importance of the scalenus antenor syndrome has been over-emphasised If opera 
treatment is limited in aU cases to antenor scalenotomy' the results will be disappointmg^ 

6 If operahon is adiused it should be performed wutbout ngid and preconceive ^ 
through an adequate incision, and with exploration wade enough to allow thoroug 
vestigation of the cause of pressure 
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FATIGUE FRACTURES OF THE FIBULA 

H J'\CKsoN Borrows, London, Engi,'\nd 

Ftom the Orthopaedic Depot tmeni St Baithojoweiv’s Hospital and the Institute of Otthopaedics 

Royal j\aiionaI Otthopaedtc Hospital 


In describing certain fractures of the fibula, sustained inthout inolence, the writer 
(Burrows 1940) expressed the hope that further cases would be pubhshed so that something 
could be learnt of these uncommon fractures Additional cases have now been descnbed 
The writer has encountered five other personal cases, and scrutin)'^ of the literature has 
reiealed at least one pre^aous case (Detlefsen 1937) It seems fitting, therefore, to review 
the subject in detail Fatigue fracture * of this bone ranks in frequency after the metatarsus, 
the tibia, and perhaps the femur (Asal 1937, Richmond 1945) As a site for fatigue fracture 
the fibula has a special, though not unique, place in being a non-W'eight-beanng bone— a 
fact which emphasizes the importance of the stresses of muscular action rather than those 
of w'eight-beanng 


FATIGUE FRACTURE OF THE LOWEST THIRD OF THE FIBULA 


Detlefsen (1937) descnbed an oierloading fracture 6 cm above the low^er end of the 
fibula which de\ eloped without injurj' in a compulsor 3 state w'orker He compared it with 
the fatigue fractures of inanimate matenals in industr} 

In 1940 W eaier and Francisco descnbed the case of a student, aged tw'enty-tw'^o j^ears, 
who had been carrying out running practice for seieral months wFen for no apparent reason 
he sustained w hat w as almost certainty a fracture of the nght fibula, 3 cm above its low'er 
end Fne months later a similar condition developed in the neck of the left fibula The 
authors regarded the lesions as “ pseudo-fractures ” and ascnbed them to non-suppurative 
osteom) elms 

Simultaneous!} and independent!}’' the present wnnter (Burrow's 1940) descnbed two 
cases of spontaneous fracture of the apparently normal fibula in its low’est third, developing 
WT-th no histon of injury but in association wnth much activity (cross-country running m 
one case) hile recognising that tw'o cases alone W'arranted speculation rather than con- 
clusion he suggested an analogy with march fracture of a metatarsal bone He compared 
the condition with other military fractures occurring without obnous Molence, and indicated 


the desirabiht} of recording further cases 

Detlefsen (1941) descnbed fatigue fracture of the low'est third of the left fibula in a 
w Oman thirt} -se\ en } ears of age W'hose W'ork at a machine called for depression of a vibrating 
pedal with the left foot for eight hours daily IngersoU (1943) descnbed fatigue fractures m 
the lowest tw'o or three inches of the fibula of three patients — all boys, all aged nine years, 
and all beginners at ice-skating In one case the fracture w'as bilateral 

In 1944 Hamilton and Finklestem descnbed bilateral fatigue fracture of the low'est 
third of the fibula in a recently recruited infantryman w'ho w'as undergoing training an^ 
subsequent!} suffered march fracture of the second metatarsal bone The fibular fractures 
w'ere descnbed as march fractures In another bilateral case recorded by Ronald (19 / 
the s}Tnptoms began dunng a cross-country run and changes developed in the nght fibu 
about tw 0 w eeks after those m the left 

Richmond (1945) descnbed tw'O unilateral cases m soldiers undergoing training 
one, the pain developed after a cross-countr}' run McPhee and Franklin (1946) recor 
cases m a track runner and a basketball player 


* Spontaneous fractures are fractures ^\lthout material violence {i e , vithout acute trauma), 
occur in pathological bone or in seemmgly normal bone Fatigue fractures are spontaneous jgg,ent 
seemmgly normal bone They appear to result from a summation of stresses -which singly ar 
to produce fracture 
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\'>'-ociation with sticmious uinmiig in at least five cases may throw new light on two 
examples of iihiilar fiacliiie which were rcpoitcd many years ago Grunert (1910) reported 
a fiacluic at the junction of the lowest and middle thirds of the fibula in a recruit who com- 
plained of jiain after running, but he asciibcd it to forced supination Finny (1924) told of a 
soldier who was running in an intei -regimental cross-country race and twisted his left foot 
inwards on a lum]5 of eaitli, as he stumbled the othci foot was twisted in a similar manner 
He completed the lemaining three miles of the race and finished twelfth out of a large field 
Radiograjihs showed a fracture two inches above the low'er end of each fibula 


Further Personal Cases 

Fi\ e additional cases of fatigue fracture of the fibula at this site are here reported 

Case 1 Medic it student, aged 20 xcars Nine jcirs before being seen he \\on a seven-mile inter- 
club cross conntrj ncc in to nuns 1 4 secs \s he jogged back to the pavilion n Inch iv as about a mile distant, 
the lower end of the right fibula became painful and the ankle felt stiff After being supported with elastic 
adhesuc strapping it iinproicd each dat and four days later with the ankle still strapped, a gentle three- 
mile run caused no discomfort Two daj s before being seen he had taken part in an inter-uni\ ersity cross- 
countrv run of more than siv miles \ftcr running three and a half miles sudden pain at the same site 
made him stumble but not fall T here w as no audible snap He had to walk home covering three miles 
of frozen rough ground in about an hour The strapping became tight and the painful area throbbed 
Change of strapping and a hot bath brought relief but he was awakened at about 2am with much pain 
which was relieved b\ removal of the strapping There was no further improvement Pam increased on 
resuming activ ity after rest or mov ing the limb forw ards against grav ity There had been no injury and 
the pain had preceded the stumble Oit cxaimnalton the fibula w as tender over a length of about one and a 
half inches centred at a point of maximum tenderness tw o and a half inches abov e the tip of the lateral 
malleolus No swelling was visible or palpable and there was no redness or increased skin temperature 
Active and passive tarsal and ankle movements were full except that activ'e dorsiflexion was liimted at 
the right angle passive dorsiflexion alone gave slight pain at the site of tenderness Similar pain was 
produced by jarring or b} springing the tibia and fibula Jfniiogiap/is showed no bone abnormality 
even on close scrutiny with a lens but the chntcal diagnosis of fatigue fracture of the lowest third of the 
fibula was made with confidence Elastic adhesive strapping was applied from the metatarsal heads to 
the top of the calf with steady improvement in the pain Seven dajs later there was still no radiographic 
change but seven days later when a slight hard swelling had appeared at the tender site ftiither radio- 
graphs (Pig 1) showed a band of slightly increased density about three sixteenths inch broad with very 
slight subperiosteal ossification situated two and a half inches above the tip of the lateral malleolus By 
the end of the nex-t three weeks the range of movement had returned fully the radiographic changes were 
substantially increased and the strapping w as discarded After yet another fortnight walking standing 
and running were painless though followed by throbbing movements were full and radiographs showed 
increased subperiosteal opacity but still no fracture line (Fig 2) After another fortnight there were no 
symptoms or signs except slight local tenderness and bony swelling These were still evident fifteen weeks 
after the onset when radiographs showed that the new bone was well organised and with some indication 
of a transverse, relatively clear band Twenty-two weeks from the onset he was free of all symptoms and 
won the inter-hospitals three miles race in 16 mins 3J secs A bone ridge was still palpable clinically and 
visible radiographically At no time vv as w asting of the calf demonstrable Coiifi ol radiographs of the 
hand showed no evidence of porosis 

Case 2 Nurse, aged 45 years, working in an old-fashioned nursing home who had not recently in- 
creased her activities or suffered any injury One afternoon four weeks before examination pain and 
swelling developed suddenly in the region of the right lateral malleolus Both were worse by day than by 
night She managed her duties for tw o w eeks and the sw elling diminished gradually On examination 
oedema and a slightly raised cutaneous temperature were found over the lower part of the right fibula 
which was tender at a level about one and a quarter inches above its lower end Ankle and tarsal move- 
ments were full and painless Radiographs (Fig 3) showed a fracture of the fibula one and a half inches 
above the tip of the lateral malleolus Displacement was minimal In the antero posterior view the 
fracture appeared transverse but the lateral vuew showed that it passed obliquely forwards and down- 
wards for a quarter to half an inch Scarcely any callus was visible Strapping which had been applied 
to the foot ankle and calf was removed by the patient within a week because she had become quite 
comfortable XXTien seen again three and a half weeks alter the first occasion and seven and a half weeks 
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from the onset she ^^as quite comfortable and the oedema had disappeared but there uas still sl..l,i 

tenderness and by then some bony siielling at the site of fracture Fmthe, ,adwg,ap],s shoiied a flfrh 
pronounced cuff of callus (Fig 4) o /-/■> ;.uoiiea a lairli 




Fig 3 



Fig 4 


of *s^i nitit<m« appearances at first examination, four iieeks after the onset 

a half Sleeks later than of ossified callus is present Fig 4 shoiis the appearances three and 

a half iieeks later than those m Fig 3 and seien and a half iieeks after the onset of symptoms 

Ossined callus has increased considerably 


n j ousewife, aged 56 years, who Mas “ on the go all the time ” and did eveiything" for a 
us an our bachelor sons She liked Malking and fi\e ueeks before being seen she took an unneces 

Sam Ma o two miles in addition to ordinary actinties On rising next morning she had great difficultj 
m carrying on because of pain in the left ankle m hich soon became swollen shiny, and hot but not redoened 
pain Mas rehered by rest but it Mas particularly severe uhen activity Mas first resumed Walking 
Mas Morse t an standing There had been no injury Slight spontaneous improvement occurred slonl)' 

e lagnoses o gont and thrombophlebitis had been made at different times On evawiMahow, five veeks 

a er e onset diffuse pitting oedema of the left ankle region Mms found with tenderness just proximal 
to the lateral malleolus and m ith about ten degrees limitation of plantar flexion movement The feet m ere 
supple but Mere flat both longitudinally and transversely Radiogiaphs shoved a broad transiersc 
fracture line one and a half inches above the tip of the lateral malleolus, Mithout displacement and wth 
Iitt e ca us (Fig 5) e'en/) o/ juifiogiap/ij of the hand shoved no porosis Elastic adhesive strapping v as 

applied from the metatarsal heads to the upper calf for three v eeks v ith improvement The pain did not 
disappear completely nor did plantar flexion return fully for tventy-five veeks Even then \ery slight 
local tenderness and bony sv filling persisted Further ladiogiaphs (Fig 6) taken nine months after the 
onset shoved complete restoration of bone texture the only indications of the old fracture site being a 
band of slight^ increased density and v ery slight bony thickening 

Case 4 Housewife, aged 51 jears — a very energetic woman Besides caring for a husband and two 
children aged tv entj -one j ears and thirteen years, she viorked fi\ e hours a day as inspector in an engineenng 
Morks a sitting job vhich involved a brisk tventy minutes’ walk each way over a rough country road 
On gettmg out of bed thirteen days before bemg seen she found that the lover right fibular region vas 
painful She v ent to v ork but increasing pain during the afternoon drove her to her doctor vho diagnosed 
"sepsis She remained off vork (but continued honsevork) and applied kaolin poultices for a veek 
and then a crepe bandage m ithout improvement Walking v as more painful than standing and rest 
from M eight-beanng brought improv ement Nocturnal aching did not interfere v ith sleep The pain v 
not aggrav ated on first resuming actu ity after rest There had been no relevant injury On examinaUor 
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1 ir T Tig 6 

Case 3 Fig S sliows the ncliognplnc appeannccs fuo weeks after the onset Though the fracture 
zone IS distinct callus is scant\ I ig 6 shows the radiographic appearances nine months after the onset 
The structure of the bone is fully restored but the site of fracture is still marked by a dense band 



Fig 7 

Case 4 Radiographic appearances twenty-five days after first examination Horizontal fracture one and 
a half inches abo\ e the tip of the lateral malleolus w ith substantial callus 
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non-pitting oedema Mas found over the outer part of the right ankle region -without redness or increased 
cutaneous temperature Localised tenderness Mas elicited about one and a half inches above the tip of the 
lateral malleolus Dorsifle-uon and plantar flexion Mere about half the normal range inversion and eiersion 
about three-quarters Moderate hallux valgo-ngidus ivas present Radiogyaphs showed an almost 
horizontal fracture, one and a half inches above the tip of the lateral malleolus ivith slight posterior dis 
placement of the distal fragment ConU ol j adiographs of the hand revealed no porosis A plaster of Pans 
M alking cast m as worn for eleven days followed by elastic strapping After twenty-five days’ treatment 
there were still some pain local tenderness, and swelling The girth of the calf was diminished by a quarter 
of an inch Movements were full and painless except that inversion caused pam at the fracture site 
Fwiher i adiographs (Fig 7) showed substantial callus Thereafter she had practically no discomfort, and 
returned to work mne days later After another five days there was still a hard slightly tender swelling 
on the fibula and still a quarter of an inch w asting of the calf, but movements were full and painless 



Fig 8 

Case 5 Radiographic appearances 

Case 5 Housewife, aged 63 years, with only a husband to look after but nevertheless on her f^^^ 

almost all day Tw en-tj^-four days before being seen she was walking about on household 

she noticed seiere pain in the outer side of the lower part of the right fibula The pain w m 

attention to sw elhng w as aggrai ated by standing or w alking especially out-of-doors and w as 

by rest There had been no injury On e;rn»mia/ioH the right fibula presented a bony hard 

one and a half inches from its lower end with adjacent non-pi-ttmg oedema but wuth no redness o 

temperature There was a full range of painless tarsal and ankle movement and no measura e 

of the calf Radiogt aphs (Fig 8) showed an almost transverse fracture about one and a half 

the tip of the lateral malleolus wuthout displacement A little calcified callus was present 

appeared to be diminished density of all bones, the same being so on the left side but wi o 

Conti ol 1 adiographs of one hand (Fig 9) showed evidence of slight generalised porosis w m 

bone and joint surgef' 
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wisnoli mMikuiUolH of inthologiohlLRiLL 1 1 islio ndhcsu c strapping ^\ as applied from the basc o{ tlic 
toi s to jiist below the Kiii e It w is eontiimtd foi li\ t weeks by w Inch time all pain, tenderness and oedema 
had subsided T lie p itieiit ri poi ted that tw eiilj t c its eaiher swelling of one foot had appeared spontaneously 
and without iiijiirt It had listed about one month iiid no radiographs had been taken Radiographs 
now show 1 \ idcncc of i united fracture of the distal third of the second left metatarsal bone (Fig 10) 



Fig 9 


Cases Control radiograph of hand The patient s hand (avhich was taken simultaneously 
with that of a control subject on the same film) shows eery slight relatie e porosiswhich 
if of pathological degree would negative the diagnosis of fatigue fracture 



Fig 10 

Case 5 Radiographic evidence of old fatigue fracture of the second left metatarsal bone 
of which a possible twenty -year-old history was given 

Comment — From this review, two groups of fatigue fracture of the lowest third of the 
fibula may be defined 1) fractures in young male runners and skaters, 2) fractures m women 
of middle age or over, who have much to do on their feet The example of the second group 
recorded by the wnter (1940) was asenbed by Hartley (1943) to " spontaneous fracture due 
to age ” But even if sixty-one be old, age is not a disease, and moreover there was a history 
of much activity and no obvious evidence of osteoporosis The same is true of the cases 
here desenbed, vvith the sole exception of the last which did show some generahsed porosis, 
but apparently not of pathological degree so that there was httle justification for the 
diagnosis of pathological fracture rather than that of fatigue fracture 
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Clinical Features 


A stud}’ of published and personal cases has 3 aelded some knowledge of the clinical 
features of fatigue fracture of the lou est third of the fibula 

Age, sex, side affected, and activities of the patients are indicated in Table I (Section i) 
The natural grouping into young male runners and less young active women has ahead} 
been mentioned Four of t\\ent}-one patients had bilateral fractures of the lowest third 

Site of fracture m the lowest third — The fracture was one and a half inches above the tip 
of the lateral malleolus m the five women obsen^ed by the author, whereas it occurred at a 
higher lei^el m each of the two male patients Study of other cases reported in the literature 
shows a similar distinction (Table II) It shows that most male patients (aU the cross-country 
runners and skaters) suffered fractures two inches or more above the lateral malleolus, but 
that this was true of onh one woman If the difference in level is significant it ma} depend 

upon sex, age, or type of stress Let 
it suffice at present to record that 
elderly, hard-pressed women tended 
^ to ha\e fractures one and a half 
inches above the tip of the lateral 
malleolus through mainly cancellous 
B bone at a level immediately below 
the interosseus hgament, whereas 
young male runners and skaters 
^ tended to have fractures at a higher 
level where the bone is slender but 
largely cortical In this region the 
character of the bone, both as to 
thickness and composition, changes 
very rapidly vnth level (Fig 11) 

Symptoms — There has always been 
much actmty involving repetition 
of the same resisted movement- 
walking, running, skating, and in one 
instance depression of a wbrating 
pedal Usually the symptoms started 
dunng such activity but tv o patients 
here recorded first noticed pain on 
nsmg one morning As a rule, customar}^ actiwties are continued mth difficulty iov 
some da}S or weeks 

i*f 

T/ie first complaint has been pain and in the case of two patients a sensation of “ stinness 
Occasional!}’ the onset has been sudden, makmg one patient stumble and another fall The 
site IS descnbed as the ankle, the lateral side of the ankle, the lateral malleolus, above t e 
malleolus, or the outer part of the leg There is relatively little information in the literature 
as to the characters of the pain, but in general it seems to be improved though not necessan } 
abohshed b} rest and to be increased by weight-beanng, especially weight-beanng 
mo\ ement It is sometimes worse on first resuming actmty after a period of rest 
fatigue fractures elseivhere, there is not only an absence of violence but also of any au 
snap, so that no suspicion of fracture e\ er occurs to the patient 

Signs — Localised tenderness is usual!} present, but its absence rvas recorded 
three cases which w’ere seen from three to eighteen days after the onset of symptoms ( 
and Fmkiestein 1944, Ingersoll 1943) Localised sroelling was reported in all cases u 
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Fig II 

Cross sections of the adult fibula at tanous distances 
from the tip of the lateral malleolus A one and a half 
inches B tn o inches and C tn o and a half inches The 
change m character wnthm the short distance of half an 
inch between \ and B is striking 
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1 

DIMWCI oi I ATirUl I RACTURE OE THE LOWEST 
lllIRI) OI Tin 1 inUIA EROM THE llP OE THE 
] ATI RAL Malleolus 

\nllior 

Mill 1 cm lie 

Sex not stated 

Gnimrl (1910) ^ 


1 mm (1924) ^ 2 in 


llctlcfsin (1917 111(1 1941) i 3 lingers breadth 

About 6 cm 

tteTMrand 1 riiKisi,!) (1940) 3 (.in 


Burrows (1940 niul 1948) 3J in 14 in 

2A in n in 

14 in 

14 in 
li in 


Ingtrsoll (1943) 2J in 

(I’lticnts act 9 a tars) 2) in 

1 in 


Hamilton and 1 inklcstcm (1944) About 14 in 


Kiclimond (194a) 2 in 

2 in 


Konald (194a) , 2i in 


^IcPlice and Frankhn 1 2 in , 

(1946) Onc-third length ^ i 

of fibula 


At first there is pitting or non-pitting oedema This diminishes, and about three weeks 
from the onset of s 3 'mptoms, a haid swelling of the tender area of the fibula becomes pal- 
pable Slight icditcss has been reported twice (Hamilton and Finklestein 1944, McPhee and 
Frankhn 1946) Ivo cased local cutaneous temperature of slight degree has been recorded four 
times (]\IcPhee and Frankhn 1946, Burrows 1948) Lvnp was mentioned e\ceptionaUv 
WasUng of the calf was found in one only of the writer’s patients, the girth being diminished 
by half an inch Ankle and tarsal movements are often undiminished Most writers have 
failed to comment on movement but its freedom was remarked in six cases, from seven 
da 5 fs to five weeks after the onset (Burrows 1940 and 1948, Detlefsen 1941, Hamilton and 
Finklestein 1944) Three patients in this series showed slight limitation of ankle movement 
but m no other known cases has limitation been recorded 

Radiographic Examination 

During the first fifteen days or more no radiographic change mai'^ be discernible On 
the other hand a fracture line may be evident after a week, sometimes none appears till the 
end of the second or third week At first it is difficult to see, and even after four weeks it 
may be recognised only with the aid of a lens A band of rarefaction may be seen at twelve 
to eighteen weeks Callus has been observed in a child as early as the eighth day In 
adults it appears during the third week, steadily consolidating and becoming organised at 
twelve to sixteen weeks when it forms a spmdle-like thickening crossed by a less dense stripe at 
the site of fracture At forty-seven weeks it ma 5 ^ still be just possible to distinguish thickening 
A dense band is often the first indication of the fracture site and almost the last to disappear 
(See Figs 1 and 6 ) The plane of fracture is almost horizontal , shght deviations from this are 
not always in the same direction so that little can be concluded about the fracturing stresses 
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Diagnosis 

Since the condition is unfamihar, and therefore unsuspected, it seems probable that it is 
often overlooked altogether The freedom of joint movement and the site of tenderness help to 
distinguish it from sprains, but the absence of tenderness may be misleadmg Radiographic 
exammation must be the chief safeguard In early suspected cases, if no abnormality is 
revealed vath the aid of a lens the films should be repeated after three weeks Competent 
interpretation is no less important than good radiography Such diagnoses as osteomyehtis, 
tuberculosis, congenital syphihs, sarcoma and myositis ossificans have been made, and 
such errors maj prove far more damaging than failure to recognise any lesion at aU 

Treatment and Results 

Prowded that the exciting activity is discontinued, normal pursuits maj' be allowed 
vith the comfort afforded bj^ elastic adhesive bandage from the metatarsal heads to the 
upper calf Physiotherapj? is not required With such treatment pain diminishes or disappears 
vithm a week, but tenderness may remam for as long as eight to sixteen weeks Bone 
thickening persists stdl longer It is difficult to be certain when the promotmg activity may 
be resumed with safety , but too early resumption may cause recurrence of symptoms, or 
occasionaUv fatigue fracture of the opposite fibula or another bone 


FATIGUE FRACTURES IN THE UPPERMOST THIRD 

^^eave^ and Francisco (1940) reported what vere descnbed as "pseudo-fractures," 
first in the lowest third of one fibula and then in the uppermost third of the other, m a 
student , but most recorded fractures at this lugher level have been in soldiers Hopfengartner 
(1907) recorded mditary fractures of the uppermost third of the fibula in infantrymen dunng 
their first y^ear of seixuce In twelve of the eighteen cases pain was first produced by jumping 
The regimental records included twenty-one other cases, thirteen of them ascnbed to jump- 
ing Dreist (1909) reported fractures of the fibula at about the junction of the uppermost 
and middle tlurds m two fusihers durmg their first year of service One sustained his fracture 
in landing from a vault and must be excluded because of the obvious trauma The other 
noticed gradually increasmg cramp-hke pam durmg practice in attackmg from the kneeling 
position Radiography revealed an incomplete fracture which was attiibuted to strain 
from the nature of the exercise Fractures in recruits reported by'^ Grunert (1910) included 
one situated seven centimetres below the head of the fibula, sustained without apparent 
cause but mterpreted as a torsion fracture Scherf (1933) descnbed fracture of the fibula 
at the junction of its uppermost and imddle thirds, -without duect injury and vuth httle or 
no displacement, m nine artillery recruits who were required to carry^ out jumping exercises 
from a double-knees-bend position for about five minutes several times daily in the 

calf Mould start suddenly dunng the exercise The author was uncertain whether the 
lesions ivere to be regarded as fractures or " transformation zones ” {umbanzonen) Wachsmuth 
(1937a) emphasised jumping and repeated double-knee-bendmg as exhausting the work 
mg efficiency'^ of bone,’’ the commonest effect being fracture of the fibula, usually at t e 
junction of middle and uppermost thirds Tibial march fracture, affectmg mostly mfantrj 
men and confined to the trainmg penod, might be accompanied by' a conespondmg fracture 
of the fibula In the records of the German Army hospitals covenng the year 1935-36, sa 
(1936, 1937) found 590 cases ascnbable to “ overloading injury ’’ and distnbuted as foUous 


metatarsals 488, tibia 70, femoral shaft 7, femoral neck 6, fibula 12, oscalcis 4, and pelvis 


rred 


The fibular fractures, mostly affecting the junction of middle and uppermost third, occu 
mainly' m artillerymen and were ascnbed to intensive gun exercises, particularly 
on and ofi the hmber over long penods Wachsmuth also saw several such cases 
(1937) descnbed a case in a compulsory industnal ivorker hIcPhee and Franklin 
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umuliil one in a inulcllc-distancc innner liu ficquent association with jumping is most 
sinking As the mclalaisal fiactuie is tlic t\pical “ march fracture,” and the low fibular 
fncliiu IS pcrliajis a iiinning fiactuie, so the Iiigli libular fracture appears to be typically 
n jiiinji finctuie 

It IS Intel estiiig to coinjiarc fiactuics in the uppermost third of the fibula among m- 
fanti\ and aitilleu iccruits with anothei senes of fiactures at the same site which constituted 
one of two t^ jiical leg injuries at a panchute school (Lord and Coutts 1944) These followed 
eithei parachute landings oi platfoim jumjis of foui to si\ feet (Lord 1945) Pam was shght 
and jiatients often lepoitcd onh after a dcla\ of see oral days Watson-Jones (1945) informed 
the wnter that lift\-si\ fractures and dislocations sustained by a group of parachutists 
under training included " elceen cases m which a crack m the upper shaft of the fibula was 
suspected, or a fatigue fracture dee eloped subsequently ” 

Formei ca«es in artillery recruits and infantrymen, and more recent cases m parachutists, 
maj be regarded as eithti 1) tiaumatic fractures caused bj jumps but often masked by 
painlessness o) 2) fatigue fractures, oi 1) a combination of the tevo Andreasen (1946) 
told the eenter tint the incidence of fracture of the fibula m its uppermost third amongst 
Indian jiarachutc troojis varied at different stages of their training but not m such a way 
as to suggest that fatigue was a mateml influence Until further knowledge is available we 
cannot doubt the current \ icw tiiat liigh fibular fractures m infantry and artillery recruits 
are exclusueh fatigue fractures, and that parachute fractures are exclusively traumatic 
fractures, but ne\erthcless the resemblance between these groups w'hich each occur m 
3 'oung men undergoing seiere training cannot be ignored, and it ma)^ be that trauma and 
fatigue both pla\ a part m each group A link would thus be forged between traumatic 
fracture due to a single adequate stress (abnormal stress), and fatigue fracture due to a 
summation of minimal stresses (abnormal uictdcnce ) — an interpretation which might be 


wntten thus 

Stress 

Incidence of stress 

FATIGUE FRACTURE {c g , loW'est third 
of fibula) 

Minimal 

+ + + + + etc 

recruits' fracture often ASSOCIATED 
WTTH JUMPING (uppermost third of fibula) 

+ 

+ + + + etc 

PARACHUTE SCHOOL FRACTURE (upper- 
most third of fibula) 


+ 

TRAUMATIC FRACTURE 

+ + + 

Once 


FATIGUE FRACTURE OF THE MIDDLE OF THE FIBULA 

Siemens (1942) observed condensation and disintegration of bone structure in the 
middle of each fibula of a healthy boy aged sixteen months who complained of pain in the 
left leg when tired, and who limped The nght fibula showed penosteal new bone formation 
Though the child was very lively the diagnosis of bilateral fatigue fracture of the fibula 
must, at this age, be accepted with resen^e Leveton (1946) desenbed a fatigue fracture 
shghtly above the middle of one fibula in a recruit aged nineteen years, and MePhee and 
Franklin (1946) reported a similar fracture just below the middle of the bone m a runner 

MULTIPLE FRACTURES 

Multiple fractures naturally suggest general bone disease, which would exclude a 
diagnosis of fatigue fracture The suspicion maj^ prove false, multiple fractures sometimes 
occur without eindent bone disease and they present all the t 3 ^pical charactenstics of fatigue 
fractures and none of those of pathological fractures 
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Fractures of both fibulae (at the same level or at different levels) — Bilateral low and high 
fatigue fractures have been mentioned Low fracture of one fibula has been followed hi 
high fracture of the other (^Veaver and Francisco 1940) 

Fractures of fibula and metatarsal — An rnfantr}?^ recruit, with bilateral low fatigue fracture 
of the fibula, later suffered a metatarsal march fracture (Hamilton and Finklestein 1944) 
Fatigue fracture of the third metatarsal bone in an mfantrj'- soldier under tiaining was 
foUoived by a low fatigue fracture of the corresponding fibula (Richmond 1945) * 

Except m their multiphcitj?’ these fractures differ in no respect from typical fatigue 
fractures It is possible that although no pathological cause has been found there may be 
predisposition m some mdiwduals Poor neuro-muscular co-ordmation may play a part, as 
suggested bj’^ the obsenmtion of non-commissioned officers that recruits who developed such 
fractures had been awkward from the first (Wachsmuth 1937b) Moreover, Case 5 of this 
senes show's that otherwise t3^ical fatigue fractures at multiple sites (fibula and meta- 
tarsal) ma}^ m fact be associated with shght non-pathological osteoporosis 

* achsmuth (1937b) mentioned an infantry recruit with fractures of one tibia and fibula between 
middle and uppermost thirds uho iias found to have an old united high fracture of each fibula it is 
possible hovel er that the recent fractures were traumatic High fracture of the fibula sometimes 
complicates fatigue fracture of the corresponding tibia but it is possible that the fibular fracture is a 
traumatic complication of displacement of the tibial fracture, as in a case of Hartley (1942) 


SUMMARY 

1 A hope expressed in 1940, that further cases of spontaneous fracture of the low'est third 
of the apparently normal fibula w'ould be descnbed, has been fulfilled The literature is here 
retiew'ed Five further personal cases are added 

2 The chmcal and radiographic features, diagnosis treatment and results are considered 
in the hght of the information so far available Special note is made of misleading freedom 
of ankle and tarsal movements and the occasional absence of tenderness 

3 It IS established that fractures of the low'est third occur particularlv m two groups of 
subjects 1) young male runners and skaters, 2) active and hard-pressed w'omen of middle 
age and over 

4 In male runners and skaters the fracture usually occurs through slender, mamly cortical 
bone, two inches or more above the tip of the lateral malleolus , m middle-aged w'omen the 
fracture is usuallj' distal to the interosseous hgament through thicker, mainlv cancellous 
bone, one and a half inches from the tip of the lateral malleolus 

5 The most convenient name for both groups of fractures m the low'est third is low fatigue 
Jractme of the fibida 

6 A rewew of the hterature of fatigue fracture of the uppermost third of the fibula shows 
that it IS verj' often precipitated b^' jumpmg The most convenient name for it is high fatigue 
fracture of the fibula 

7 Like aU clinical classifications this distinction betw'een low and high fractures has 
tions (a low fracture of one fibula m a runner was followed later by a high fracture of t e 
other , most military fractures w ere high, but a few may have occurred at other levels) 

S Fatigue fracture of the fibula, high or low, may be bilateral , 

9 A fracture similarly situated to the high fatigue fracture of the fibula has been frequen^ 
m parachute schools It is a speculative possibihty that military and parachutist fractur 
of the upper third of the fibula indicate the hnk between true fatigue fractures (as exemp i 
by march fractures with minimal trauma often repeated) and purely traumatic r 
(with adequate trauma apphed once onh') 

Thanks are due to iMajor Lord U S A Jil C , the late W Rowle}' Bnstow Professor A I Ro)a! 

Sir Reginald Watson-Jones for information given and to Dr W R Bett and the Librana p 

Society of IMedicine for their help with the literature Case 3 w as referred to me by my colieagu , 

Colt art 
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THE MANAGEMENT OF ACUTE CIRCULATORY FAILURE 

IN AN INJURED LIMB 


D Ll Griffiths, Ma.ischester, England 

Pnpei lead m Manchestei at the meeting of the 
Butish Oithopaedic Association, Octobei 1947 

Sudden arrest of the circulation in a hmb is a catastrophe of particular interest to the 
orthopaedic surgeon because, apart from embohsm and artenal disease, this emergency is 
almost confined to the vascular comphcations of fractures and dislocations Crushing 
m]unes of a hmb, and accidents after the use and abuse of tourniquets are rare 

The fractures in which the circulation is most m penl are those of the lower end of the 
humerus, the upper parts of both bones of the forearm, the shaft and lower end of the femur, 
and the upper tv o-thirds of the leg bones Actual gangrene complicating fractures in cinl 
life occurs vith greatest frequencj'’ when both anterior and postenor tibial artenes are injured 
as the result of high fracture of the tibial shaft, but artenal injurj'- as such is found most 



Fig 1 

Supracond% lar fracture lower end of humerus in a child of eight years with loss 
of radial pulse but no ischaemia of hand or forearm There w as no ner\ e lesion 

often in association unth the much more common supracondylar fracture of the loner end 
of the humerus (Fig 1) The combination of fracture tvith vascular obstruction is nearj 
always the result of severe injurj'^, and the dice are loaded against the surgeon who mus 
work upon the badl}^ damaged ischaemic limb of a patient vuth little resen'e of 
Yet, surgical treatment must be prompt and radical, for acute artenal occlusion carnes re 
danger to fife as well as to the limb itself 


PRE-OPERATR'^E INVESTIGATION OF TRAUMATIC ISCHAEMIA 


Diagnosis — It is unhappiljr true that complete arrest of the artenal circulation o an^i^^ 
jured hmb is seldom recognised until too late Moreover, even when the condition is 
earl}'^ enough for mter\Tntion to be useful, effective action is too often delaj^ed by an a 
of vishful flunking To be sure, the chnical features of acute ischaemia are usu \ 
and stnking enough to caU for immediate action The mnemonic list of p^nh 
paralysis, and pulselessness ” is perhaps an over-simphfication, but it needs little e a o 
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Ml {(HU TIC UMi ill\ pu'soiil in gic.ilci ()i Uss (Kgice Patn is perliaps tlie least constant 
It in.u sonu'tnncs be aliment, and it mn caiy from unpleasant numbness to real 
icjoin but am pun, soxoic oi slight, in the distil extremity of an injured limb must call 
fdi assessment of the cn dilation Pallo) is onh oiu of a senes of colour changes which may 
later pass fiom cadaieiic gIC^ -white thiongh stages of irregular cj^anosis to the black of 
funk gangicne Palloi is, howc\ei, the first change and therefore the most important 



Fig 2 

Closed fracture shaft of right tibia in a man aged 
twenty-four years Arteriogram shows occlusion 
of both tibial vessels almost to the popliteal 
bifurcation w hich proved to be due to contusion 
at level of fracture with thrombosis Gangrene 
occurred Below -knee amputation was success- 
fully performed after lumbar sympathectomy 



t 



I 

i 


Fig 3 

Closed fracture shaft of left femur in a man aged 
twenty-nine years with occlusion of superficial 
femoral artery by compression against the roof 
of Hunter s canal by a large haematoma Signs 
of ischaemia developed seventeen hours after 
injury when the systolic blood pressure was 
70 mms The patient died 


Paralysis, both motor and sensory, takes a short while to be established and may be 
confused Tvith the effects of nerve injury, but absence of the distal pidses is immediate and 
invanable It is a sign more difficult to elicit in the low'er limb than in the upper limb 
Moreover absent pulses maji not of necessity signifji inadequate limb circulation But 
the fact remains that the distal pulses must be sought, and that their absence may not be 
discounted lightly in any injured limb 

Despite some vanabihty, it is remarkable how' constant these signs are, and there is 
seldom any real doubt as to the adequacy of blood supply to a hand or foot The site of 
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artenal block is usuall}’^ indicated fairly clearly by the site of the fracture The precise le\ el 
can be determined bj^ examination mth an osciUometer or, at the time of operation, b\ 
artenograph} If there is doubt, it is usually true that the upper limit of block is a good 
deal higher than the surgeon is inclined to expect (Fig 2) 

Pathology — Apart from complete or incomplete di\nsion due to laceration b}^ the fragments 
of a fracture, the arteries of an injured hmb may sustain a variety of lesions in contmuiti 
The most important are compression, mtra-mural rupture, and contusion Complete rupture 



Fig 4 

Intra mural rupture of the brachial arterv in a man aged fortv-fii e years as seen at operation si\ 
hours after in]ur\ due to crushing by machinery The lesion was accompanied b)'' uidespread artenal 
spasm \\ hich relaxed after excision of the damaged portion of the arten' 


can foUov traction mjunes and has occurred m this way at the upper end of the popliteal 
arter} follovang hi perextension of the knee (Wakele}^ and Reid 1932), but any form of 
rupture vhich produces an artenal haematoma or false aneurysm is extremely rare m 
cmhan mjunes 

Compiesswn mat be due to simple stretching across a displaced fragment, or to actual 
incarceration of the t essel between two fragments of a fracture Ver}^ seldom, far more seldom 
than IS often taught, the compressing agent may be a haematoma under tight deep fascia, 
but it will be clear that a haematoma with sufficient tension to occlude a mam artery mus^ 
ha^ e been formed v hen the artenal pressure was considerabty higher than at the time 
compression Such occlusion b}^ the pressure of a haematoma can occur therefore only some 
time after the mjur}, m a patient whose fallen blood pressure indicates eien more gra' 


problems than those of hmb ischaemia (Fig 3) 

hit) a-mw al ruphii e (Figs 4 and 5), the outer coat of the vessel being intact, occurs in trac i 
mjunes and crushing mjunes It is, of course, the usual result of ligature m con inui^ 
Contiiston, the commonest injuiy;-, may be severe or shght, but either degree can a 
blood stream immediate^ b}'^ artenal spasm (Fig 6) or later by thrombosis of the con 


segment (Fig 7) 
Trmimatic artoial 
spread block which 


spasm ma}'^ accompan}'^ an5'^ form of artenal injury and 
magnifies the effect of mechanical obstruction It may produce e 
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(KiUiMun of All Ailu\ whiLli show s no tMdciKc of damage to the naked eye and which, 
indLai, nn\ Iia\c uienod no iiioic lliAii a non miss ” Nevertheless conduction of blood 
nn\ CLiM, ]iisl IS conduction of iieive-imimKcs mav cease m injuries which have produced 
no ippaient daniaue to the ncne tiunk I ho c uisi nature, and propagation of spasm are 
obscure, but it must bo emphasised that ischaemia fiom spasm of an apparently undamaged 
artel \ is cIimcalK mdistmguisliable fioiii that due to mechanical obstiuction, and that 
spasm and iiicehaniril olistiuetioii aic usuallc juc'-ent together There is nothing essentialh 
benign in tiaumatu irteri d sjiasm, and to liope that an ischaemic limb is suffering “ onlj 
fi 0111 spasm which ‘ will jirobabh iclix is to com t disaster 



Fig 5 

Artenograin eight weeks after intra-mural rupture of the brachial artery at its 
extreme upper end due to forced mobilisation of the stiff shoulder of a man aged 
thirty-three 3 ears There was a history of immediate pallor and paralysis of the 
limb Recovery of paralysis ^vas very incomplete and there w as still anaesthesia 

of the hand 

Investigation of a case of traumatic ischaemia — However clear his idea of the patholog}^ 
may be, the surgeon still needs all possible information before proceeding to treatment 
Examination of the limb and of the -patient must be complete He must know the blood- 
pressure, the haemoglobin content of the blood, the points at w^hich pulses are present and 
those at which they are not Complete radiographic study of the bone injury is essential 
Oscillometry, skin thermometry and even the taking of muscle temperatures (Adnan 
and Watts, 1923) may give useful help The coagulation time should be knowm in case an 
anti-coagulant may be needed later Treatment is urgent, but not so urgent that investigation 
can be scamped 
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TREATMENT OF TRAUMATIC ISCHAEMIA 

Principles of treatment — There are four principles of treatment, the first two being 
applicable to every case 

1) Removal of any possible external pressure, 

2) Restoration of the patient’s general condition 

If these measures fail to relieve the circulation in the injured limb, and they usually do 
fail, the surgeon must proceed to 

3) Operative exposure of the site of obstruction, with appropriate action, followed by 

4) Post-operative management which is perhaps no less important than the operation itself 


Pre-operative measures — The removal of any possible external pressure means that all 
encircling bandages and plaster casts must be removed and aU traction apparatus relaxed, 
even if the dressings and extensions do not appear to be tight The limb should be placed in 
the most comfortable position, slung on a Thomas splint, or simply supported on pillows, 
xvhile general treatment is pursued An intravenous saline dnp infusion, or m the case of 





Fig 6 


lower limb mjunes in adults a blood trans 
fusion, IS usually required This is parti 
cularly true because if operative mtervention 
becomes necessary the one thing that must 
never happen is a fall of blood-pressure 
dunng or immediately after operation An 
alarmed and urgent call from the anaesthetist 
for blood transfusion at the end of the 
operation usually implies in itself that the 
outlook for recovery of the limb is poor 

The operation — Good general anaesthesia 
IS essential The theoretical advantages of 
spinal analgesia in ischaemia of the lower 
limb are usually outweighed by the dangers 
A case can be stated for local anaesthesia, 
but not a very conxnncing one 

As soon as anaesthesia is induced, one 
and only one attempt should be made to 
reduce the fracture by manipulation 


Contusion oi brachial artery with haematoma of the Manipulation ma}'' release a trapped arter} 

y all but no thrombosis duetosupracondylarfracture . therefore lead to full restoration of the 

of humerus in a boj aged seven years The wide- tnereiore leaa to luu ic 

spread arterial spasm relaxed after excision of the circulation and occasionally to return Ol i 

contused portion (Reproduced by kind permission „,,ir-o Hnt it io mnre likelv to improve 

from the British Journal of Surgery 1940 28, 252 ) distal pulse, but it IS more UKeiy xo i p 

the circulation, perhaps to a safe level, } 
relieving pressure on collateral vessels 

8 and 9) It must be remembered, however, that repeated manipulation of displace 
fractures is more hkely to cause arterial injury than to remedy it Accordingly, no more 
than one attempt should be made No time should be wasted in attempting mechanic 
reduction or appljnng skeletal traction, and if one manipulation fails to improve 


circulation open operation is at once indicated 

I beheve it is xvise first to expose part of the main artery a short distance above ^ 
obstruction, to pass a loose rubber shng under it in case quick control should be nee - 
and then to perform an arteriogram The technique of arteriography is descn e 
Learmonth (1944) The contrast medium should be a diodone preparation, my own pre 
being for “ Pyelosil ” (Glaxo) m 50 per cent solution for adults, and m 35 per cent so 
for the smaller arteries of children, xvhich can be entered only by needles too fine to pas 
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more \ I'-cous 50 jrm cent solution I lie iiuliiri so obtained give great help in deciding 
the future plan of the operation 

1 he next steji is nsnally to make a gininuis exposure of the centre of occlusion unless 
such exploration is clearly too late, oi cannot he performed without damaging collateral 
cessels The decision as to whether oi not to ixploie, calls for experienced judgment, but it 
inav bo stated as a general guide 


that little good can come from 
attempts to relieve total ischaemia 
of twehe hours’ standing, and that 
c\en this is a generous estimate 
rurtlicrmorc, iclicf of long-standing 
ischaemia is not alw a^ s desirable I 
haceseen restoration of the cn dilation 
after t^\ent^-fonr hours’ obstruction 
kill the patient b\ flooding Ins general 
circulation \nth the products of tissue 
damage in the infarcted limb M\ 



colleague N Giithkelch (lh-t7) has 
seen se\ere renal changes after suc- 
cessful release of no more than a 
t\\ eh e-hour block of the common 


femoral arter\' 

The time factor is of particular 
importance m the case of tourniquet 
accidents It is to be regretted that, 
in the present state of our knowledge, 
the best adcnce that can be given is 
that a tourniquet which has occluded 
a thigh for six or more hours should 
not be removed at all, but should be 
amputated with the limb It is to be 
hoped that work now being under- 
taken wall lead to a happier solution 
to this grave problem 

The danger of damaging the 
collateral circulation arises particu- 
larly in obstructions of the upper 
parts of both antenor and postenor 
tibial vessels Obstructions at this 
level are seldom amenable to direct 
surgical relief, and the anatomy of 
the collateral vessels is such that it 
IS doubtful whether these vessels 
should ever be explored for acute 
traumatic occlusion Here the value 



Fig 7 


Contusion with thrombosis in the popliteal artery of a man 
aged mneteen years who sustained a hyperextension injury 
of the knee joint at football two months before this arterio 
gram was made Despite rich collateral circulation 
ischaemia persisted and produced classical contracture of 
the calf muscles 


of an artenogram is manifest (Fig 2) Other things being equal, it may be tvise to explore 
a blocked popliteal artery, but if radiographs show that the block is at a lower level the 


surgeon wih be wise to hold his hand 


Treatment of the damaged artery — When there is no contra-indication, the occluded 


vessel is released and widely exposed Reparable lesions should be repaired Lateral suture 
of a tom artery by the Carrel (1907) technique, though seldom possible, may save an important 
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channel and should not be followed thrombosis even if anticoagulants are not emploi ed 
On the other hand end-to-end suture of a complete tear, as distinct from an incised wound 
IS never practicable 

Irreparable damage is a more common finding The badly contused or irregularli 
lacerated ^^esseI, or the arter}^ which show's e\adence of mtra-mural rupture, should be treated 

by resection of the damaged portion, as ad\o- 
cated by Makins (1919) nearly thirty years ago 
This much debated operation of aileieclomy 
can do no harm in injunes of this nature, and 
w'lll at least prevent spreading thrombosis 
and secondarj' haemorrhage w'hich is more tlian 
can be said for hgation in continuity, an operation 
which should never be performed 
Treatment of arterial spasm — The artery 
W'hich is found to be intact and apparenth 
undamaged, but tightly occluded by wide- 
spread spasm, presents a difficult problem All 
possible conservative measures for the relief 
of spasm should first be attempted \\ ide 
mobihsation of the vessel has had success If 
it fails, procam should be injected around the 
vessel and even into the lumen The other limbs 
should be heated b}' immersion in hot water 
Arterectomy should not be considered unless 
there is a visible local lesion Above all, arter- 
ectomy IS to be avoided if the vessel is in fact 
transmitting any blood 

Though no one doubts the wisdom of 
arterectomy for irreparable local lesions, there is 
much dispute as to whether the procedure is 
ever indicated for spasm alone There are no 
reported cases m which arterectomy has reliei ed 
spasm of more than twelve hours' duration, 
but earlier operations (w'lthin seven hours of 
injur}') have caused, or have at least been 
followed by, staking relief of spasm and cure 
of ischaemia (Gnffiths 1940) Whether or not 
a reflex arc is broken, and w'hether or not 
the trans-section and release of smooth muscle 
influences the relaxation, early arterectoml 
has not only prevented spreading thrombosis or 
embolism from the site of damage, but has 
apparently also reheved spasm Arterectomi in 
the adult hmb does, how'ever, tend to ^ 
followed by unpleasant and persistent symptom^ 
such as digital anaesthesia or intermittent muscle cramp, and the conclusion 
dra^vn that the procedure should be reserved for vessels irreparably damaged, and 
which are certainly empty and w'lll never again transmit blood In this way, at least n^ 
harm wall be done There is some hope, too, that further expenmental w'ork with cannu 
tion or vem grafting ma}' result in the development of a technique by w'hich arterec o 
can be followed by restoration of the channel (Mustard 1945, 1946 ) 
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Fig 10 

Artenogram four and a half months after 
arterectomy of a damaged brachial artery in 
a man aged twenty -five years Despite free 
collateral circulation through the profunda 
and other n essels, the hand remained partly 
anaesthetic The proximal stump of the 
brachial arterj' is indicated at A 
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Fig S 

Supracond^ Hr fracture of the humerus in a child aged si\ vears u ith absence of the radial 

pulse and pallor of the hand 



Fig 9 

^lampulatu e reduction of the fracture in Fig 8 succeeded in restoring the circulation in the 
hand but the radial pulse did not return Presumably improvement resulted from relief of 

pressure on collateral vessels 
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SYMPATHECTOMY 

If arterectom}' is deemed necessary, or if operation results in anything short of full 
restoration of the circulation, the sympathetic supply ot the limb should be interrupted 
In the lower limb, if the condition of the patient permits, this is best done by lumbar gang 
lionectom}^ ^^'lth good modem anaesthesia this operation is neither difficult, lengthy, nor 
dangerous, and it should be part of the orthopaedic surgeon’s standard repertoire In the 
upper limb, however, adequate pre-ganghomc section is a different matter, and should not 
be attempted bj^ occasional workers in that field 

However inexpenenced a surgeon may be m operative S 3 mipathectomy, he is capable 
of para\ ertebral injection of procam Such injections, repeated as necessary, mil usually 
suffice and may^ indeed be aU that is permitted b}?^ the condition of the patient Simple 
methods of blocking the symipathetic supply to both upper and lower hmbs are descnbed in 
a Medical Research Council Memorandum on Artenal Injunes (1944), and by Gage and 
Ochsner (1940), MTiite and Smithwick (1942), Caldwell, Brodenck, and Rose (1946), etc 

As to the value of sy mpathetic block, operative or chemical, there can no longer be 
dispute The e\penence of many^ surgeons in vascular centres in the recent war (Boyd 1946, 
j\Iason and Giddings 1945) has reinforced the evpenmental deductions of Barnes and Trueta 
(1942) and has not supported the fears of Cohen (1944) and Siddons (1945) that sympathetic 
block may even be harmful 


DRUGS 

^'aso-dilator drugs ha\e been disappointing Eupavenne (Denk 1934) is probably 
useful , papa-\'enne is certainly^ not Tetra-ethyl ammonium bromide [vide Berrys et al 1946) 
IS still on tnal It promises weU as a means of paraly^sing the sy^mpathetic, but it has 
potential dangers 

Hepann and other anti-coagulants may be indicated to prevent or limit thrombosis 
Alkalies are of great value, and should alway's be given as a protection against renal failure 
The only^ other useful drags are morphine and other sedatives, which should be used freely 


POST- OPERATIVE CARE 

The first few post-operatii^e hours are critical All necessary measures must be talen 
to maintain an adequate sy^stemic blood-pressure, for a good head of pressure voll obviously 
help to force blood mto an injured limb Alkahes should be continued and since ischaenua 
of tissues ob\Tously predisposes to infection, penicillm should be given as a routine Tbe 
hmb should be slung on some " open ” form of sphntage, controlled but not compresse 
It should be elevated just above the level of the heart unless the patient finds greater com 
fort just below that level It should be kept cold, though not iced, in the shade before an 
open vindow An electric fan is needed in hot weather The rest of the body^ shou 
heated, even until the temperature nses to 100 or 101 degrees Fahrenheit An electn 
blanket is useful 

Drugs play httle part in the post-operative care Sound sleep and freedom 
should be obtained by^ the hberal use of morphia and of sedatives Nicotine is a 
constnctor and there seems reasonable e\udence for the prohibition of smoking It is, 
ever, consohng to note that alcohol is a vaso-dilator 
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Sl'MMAR^ 

Ki,li.u'ima tllUMk'nIn^' .in injnud linilipM s ust to tlic synch omc of pain, pallor, paralysis, 
incl pnlstlcssncss It is dm to .iitcn.ii injnti In I nciation, compression, intra-mural rupture 
01 coiiluMoii, oi to .iilcii.il s]iisni with oi williout dcmonstiablc local artcnal damage The 
diffcicntiation of sp.ism without loc.d iiijun fioni organic obstruction is not possible by 
clinical met hods 

llu '^hd plan of luahiuiil and of ntana"< nun! c<r 

1 General s\slcmic in\estigation (blood-piessure, blood-count, coagulation time, etc) 

2 Removal of all c\tci nal jiressurc 
d Resuscitation 

4 Direct attempt to rehexe the obstuictum b\ opeiation 

3 Post-operatn c care 

Thi apaatui pioctdiiic ncontiiiDtdtd k 

1 Mampulatnc reduction of the fracture if possible 

2 Proximal control of the arten 

3 Arteriography 

4 Exposure of the occluded arterx (unless contra-indicated by time factors and bj^ 
the anatomx of the collateral circulation), liberation and mobilisation of the vessel, 
repair b}' suture where such is neccssarj and possible, and arterectomy only for 
irreparable local damage 

3 The provision of s} mpathetic block by injection or by sympathectomy 
The tmpo}iani clancnls of posi-opet alive caie are 

1 To maintain the blood-pressure w hile cooling the limb and heating the patient 
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THE CLINICAL DIAGNOSIS OF FAT EMBOLISM 


P H Newman, London, England 

From the Orthopaedic Service Middlesex Hospital and the Institute of Orthopaedics, 
Royal National Oithopaedic Hospital London 


Three conditions which were responsible for high mortahty in the recent war and for 
which there is not 3 ^et a fully agreed pathological explanation, or a specific form of treatment, 
are the crush syndrome, traumatic uraemia, and fat embohsm It is generally beheved that 
fat embohsm occurs more often in war wounds than in civihan injunes, but it is hoped to 
show in this paper not only that the frequency of the condition is under-estimated, and that 
recogmtion is comparative!}^ easy provided only that the chnician is on the look out for it, 
but that it occurs in civihan mjunes much more often than is thought Of patients under mj 
care in militar)'' surgical units dunng 1945 there were seven with fat embohsm and, although 
the majonty of aU traumatic cases seen at that time were battle casualties, five of these seven 
were due to road accidents The details are recorded m Table I 


TABLF I 

) Analysis of Seven Cases of Fat Embolism 


Case 

No 

Site of 
injury ^ 

Type of 
injury 

Onset 

Petechial 

rash 

Mental 

change 

Fundus 

Surgical 

therapy 

Result 

Dura 

tion 

1 

Femur 

Road 

accident 

Under 

24 hours 

Chest neck 
conjunctna 

Deep coma 
— three 
attacks 

? 


Died 

14 dav 

2 



2nd 

day 

Chest back 
abdomen 
conjunctiva 

Deep coma 

? 

— 

Died 

3dau 

3 

Femur 

Road 

accident 

3rd 

day 

Conjunctiva 
few on neck 

Slight 
w andering 

P 


Recovered 


4 

Femur 

Road 

accident 

Under 

24 hours 

Chest neck 
abdomen 
conjunctiva 

Delirium— 
two attacks 

Haemorrhage 

Oedema 

Ligation 
of V ein 

Recovered 


5 

Femur 

SheU 
u ound 

2nd 

day 

neck 

conjunctiva 

Deep coma 

Haemorrhage 

Oedema 


Died 

5 dav 

6 

Right 

femur 

left 

tibia 

Road 

accident 

2nd 

day 

Conjunctiva 
few on neck 
later 

Deep coma 

Haemorrhage 

Oedema 

Ligation 
of r ein 

Died 

7da)> 

7 

Tibia 

Mine 

injury 

2nd ! 
day 

1 

Chest neck 
conjunctiva 

Deep coma 

Haemorrhage 

— 

Died 

9daP 


Dunng a three-month penod after the cessation of hostihties, at two mihtary hospita 
m German)!, eighty-mne major mjunes of the long bones were admitted These me 
twentji-three fractures of the femur and forty-six fractures of the tibia, the majonty 
w'cre due to road accidents Five cases of fat embohsm were diagnosed , four were 
road accidents and the other to an accidental gun-shot w^ound of the lower end of the em 

Three proved fatal nrludm'^ 

Wilson and Sahsbur}! (1944) reportmg on 1000 consecutive battle casualties, i 

119 fractures of one or more long bones, found that there was climcal ewdence of fat em 
m eight cases of which six were fatal — a mortahty rate of 75 per cent , or for all me 
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of loiiK hones ■) j5('r coiK ^'aiico (I9.jl), \u<rkiiif^ in New York, reported that post-mortem 
e\aminalion of lIf(^ -nine actulenl c.ises with fiaduies of long bones sliowed that 20 per cent 
liad sc\eie fat cml)ohdn and oo j)ei tent liad modeiate or slight fat embolism, that is to 
sa\ that lliiee-(]uaitois of these cnihan ai<uKnts with fiactures of a long bone which proved 
fatal showed some degree of fat embolism Kobb Smith (1041), w'orking in Oxford, reported 
that of 12.') deaths due to .iccidciit, foi tv-one ( d jui cent ) sliow'ed gross fat emboh at post- 
mortem cxanniiation In Ins papei he stated 1 heie is little doubt that many of the com- 
plications of injiiit such as tiaiiniatic jnieunioni i delirium, delaj^ed shock and blast are in 
leahtj fat cnibohsin ” 1 o tins list might be added concussion The patient who is admitted 
with a fractured fcninr and a biuised nr c\en fraclnied skull, and who lapses into delinum 
and coma, nia}' casih be classilied as a falalit\ due to head injury Of ninety-three post- 
mortem examinations jicrfornicd bj Ma\or m the Middle East in 1942 of which forty had a 
fracture of one or more long bones, sci cn deaths w'cre due to fat embolism These figures 
are given as cxamjiles of .iccumnlalmg e\ idcnce that 1) fat embolism is a relatively common 
complication in fractures of the long bones 2) the diagnosis is made less often before death 
than after, 3) it occurs almost as frequently in cixilian accidents as in battle wounds 

Fat embolism iisualK occurs dunng the third and fourth decades and is more common 
in men than in women It follows that in time of w'ar, military services include a pre- 
ponderance of those who are prone to this complication, w'hereas the cixnhan population 
is correspondiiigh depleted J'urthcrniore the graiitj^ of w'ounds, and the long journeys 
dowTi lines of communication o\ cr rough loads or tracks, may' account for a higher incidence 
in war-time But there is no evndcnce of any specific etiological factor relating to missile 
wounds Dunng peace-time se\ere accidents are less frequent and often they are treated by 
junior members of the hospital staff The surgeon himself seldom sees the patient wuth a 
fractured femur who is admitted to a small remote hospital dunng the w'eek-end rush on the 
roads and is dead wnthin forty'-eight hours he is simply informed that an accident case with 
head injury' died after admission from secondary shock, concussion, or cerebral haemorrhage 
Fat embolism can so easily be mistaken, not only' by the clinician but by the pathologist, 
that unless the possibility is kept constantly in mind the correct diagnosis rvill be missed 
Many' a petechia has blushed unseen by' the surgeon who failed to pull back the bed clothes, 
examine the base of the neck, and inspect the conjunctival sac 

PATHOLOGY 

Fat emboh w'lthin the capillaries can best be found by the method desenbed by Robb 
Smith in which a snippet of lung is cleared wnth potassium hydroxide Microscopically there 
are petechial haemorrhages w'hich may be distnbuted widely but are sometimes less obvious 
Honzontal sections of the brain generally show a remarkable picture of densely packed 
petechiae throughout the w'hite matter but none in the grey matter (Fig 1) 

Excellent survey's of the literature by Scuden (1934) and Grossloss (1935) indicate the 
mass of expenmental and pathological evidence which has accumulated, but there is still no 
proof as to the source of the fat It may anse from the wound area, it may arise as an ab- 
normahty of general metabolic processes, or it may be that there is both embolism from the 
w'ound and general metabolic disturbance Busch (1866) injected vermilhon into the medulla 
of a long bone, fractured it, and after five minutes found pulmonary fat emboh stained wntli 
the dye He showed that nearly all the fat travelled through the veins and not lymphatics 
Gauss (1924) demonstrated that when veins inside the rigid walls of a bone are damaged they 
tend to remain open whereas those in soft tissue do not At least one observer has found 
that blood taken from the femoral vein on the side of injury has a higher fat content than on 
the opposite side Remer (1907) reported good results from the application of a tourniquet, 
insertion above the tourniquet of a cannula into the femoral vein by w'ay of the internal 
saphenous vein, release of the tourniquet, and drainage of the excess of fat 
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On the other hand Lehman and Moore (1927) showed that the femur contained onl}’ a 
maximum of 65 c c of fat whereas the lethal dose, if man can be considered to show the 
same tolerance as the dog, is 120 c c Groendahl (1911) found that ligation of the femoral 
vein and removal of the l 5 Tnphatic inguinal glands on the side of injury did not prevent fat 
embolism Vance reported post-mortem evidence of fat embohsm not only m 75 per cent 
of fatal fractures of long bones but also m 12 to 14 per cent of non-traumatic deaths Catsaras 
(1920) found fat embohsm m the lungs of 18 per cent of sixty-seven patients dying from 
post-mfluenzal pneumonia Fat embohsm has been reported m a case of concussion without 
fracture (Ribbert 1894), m diabetes meUitus (Fitz 1881, Machhs 1924), m pulmonary tuber- 
culosis (Heitzman) , in chronic osteom 5 ?elitis (Field 1913) , and after orthopaedic operations 
(Coohdge 1901, CodiviUa 1910, Turner 1913, Schwamm 1926) 



Fig 1 

Horizontal section of brain showing many petecluae in the rvhite matter but none in 
the grey matter (By courtesy of the British Journal of Surgery ) 


Whatever be the ongm of the fat globules the view that their harmful action in the 
tissues IS due to simple embolism and obstruction of blood-vessels cannot be accepted Histo 
logical etudence shows that the fat, in disintegrating, causes destruction of the wall of the 
vessel vuth perivascular oedema and haemorrhage A globule of inert fat would not be 
expected to act m this way Hirsch (1941) pointed out that the reaction of tissues to un 
hydrolised fat was similar to that of inert oil-hke hquid petrolatum On the other ao 
hydrotysis of fats hberates fatty acids and other chemical bodies which presumably are 
responsible for destruction of the wall of the vessel and for pathological changes m 
perivascular tissues 

CLINICAL FEATURES 

Scuden (1934) concluded “ The symptoms and signs are very difficult to elicit 
The symptoms are indicative onl}^ m a general way and are not at all conclusive The si 
are of more value but they are not conclusive enough ” These observations were ^ 
pessimistic Onl)'^ the lesser degrees of fat embohsm, not endangering hfe, lack 
or signs to aid the clinician In senous cases there are alwaj^s signs, sometimes e\ e 
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and (ilnious, but often nnobtnisivc and not iccognised unless carefully sought If the 
chnician knows what to look for, and where to look for it, the diagnosis is easy 
Clinical history — 1 he tjjiical clinical picture is that of a man in the third or fourth decade 
who in consequence of a load accident has sustained a compound fracture of the femur and is 
admitted to hospital, jierhajis aftei a long and lougli journey with the limb improperly 
inimobihsed, sufleiing a considerable degiee of shock The response to intravenous trans- 
fusion of blood or jikisma is good , w itliin three or four hours the blood-pressure and pulse 
rate are normal, and the jiatient is jieifecth conscious and co-operative Operative treatment 
of the wound and reduction of the fracture under intravenous and inhalational anaesthesia 
IS arranged An lioni after operation the pulse is of good volume, the blood-pressuie is main- 


tained, and the general condition is satisfactorj' The fact 
that consciousness has not yet been regained calls for no 
comment Some hours later, how'ever, when it is found that 
the patient is still deejih unconscious the possibiht}' of fat 
embolism is brought to the foie llie patient may remain in 
this state and die quite soon, in which case the anaesthetist 
IS liable to be blamed for a poorlj administered anaesthetic, 
or the patient be blamed for an idiosyncracj^ to the particular 
drug used In such cases the anaesthetist should demand a 
post-mortem examination and a special search for evidence 
of fat embolism 

Other degrees of cerebral distuibance may occur The 
patient is often unco-opeiativc — refusing to eat food refusing 
to use the unne flask, constantl}^ calling for the nurse, le- 
peatedlj' nnging his bell, and generally making himself a 
nuisance This attitude, wdiich is of important clinical signifi- 
cance, majf w ell be overlooked in so far as it is not reported to 
the surgeon b}^ the nurse Other patients are restless or 
violent, perhaps needing tw'o orderlies to keep them in bed 
Thej^ ma}^ he in a semi-conscious, dehnous, stuporous, or 
comatose state wuth pale sweating skin and stertorous breath- 
ing A patient ma}'^ exhibit varying degrees of disturbance 
at different times, first sinking into deep coma, then regaining 
fuU consciousness, only to be plunged once more into coma 
when a fresh crop of emboli lodge m the brain Alternate 
elevation and depression of consciousness due to successive Fig 2 

showers of emboli is verj^ typical and accounts for the Petechial haemorrhages are 
association of fresh, recent, and old heahng lesions of the brain “^7egions'''and“^the' 

which is often found at post-mortem examination conjuctivae 

General clinical signs — Pulse — The pulse rate is slightly 

raised, the volume is good The veins are dilated and there is some dilatation of the nght 
side of the heart Killian (1931) reported dilatation of the heart in ten cases Blood-pressure — 
The blood-pressure is normal or raised, thus at once ruling out the possibihty of severe 
secondary shock Respiration — There is respiratory embarrassment, raised respiration rate, 
frothing at the mouth, cyanosis, deep stertorous breathing, and often Cheyne-Stokes breathing 
in the terminal stages There may be pain in the chest wuth signs of oedema and consolidation 
at the bases Temperature — The temperature is high, a reading of 102-105 degrees is usual 
and it may go even higher m the terminal stages Central nervous system — The signs are usuallv 
of a general nature wuth changes in the conscious state, muscle rigidity, loss of sphincter control, 
convulsions, and sometimes Jacksonian fits Local signs such as facial paralysis (Aberle 1 907) , 
absent ankle jerks and positive Babinski response (^Vatson 193/) have been reported 
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Petechial haemorrhages — Petechiae ma 3 '^ be abundant or sparse, their number has no 
relation to the prognosis \\ hen few , the^'^ are to be found at the base of the neck and in tJie 
conjuctival sac , the} must be sought carefully in a good light or the}'^ ma}^ easily be missed 
In the con]ucti\ a the} occur chiefly in the inferior half, the lower hd must be pulled down to 

reveal them (Fig 3) Even in a case of graie 
prognosis there may be no more than one or two 
conjunctival petechiae The other common site 
IS the posterior tnangle of the neck MTien 
abundant they extend over the chest and 
abdomen and sometimes to the limbs The}' are 
most thickly distnbuted over the neck, deltoid 
region, antenor aspect of the axilla and chest 
(Fig 2) They may appear in recurrent crops 
which S}mchronise vnth the attacks of coma 
The fundus — Globules of fat coursing through the 
retinal \ essels were first seen by Muller (1860) and 
have been reported in a case of diabetes raelhtus 
byBantm (1926), these globules disappeared after 
the administration of insulin Oppenheimer (1929) 
reported retinal fat globules in a case of fat em 
bohsm This sign, however, is not the essential 
finding in fat embolism More typical are the 
pathological changes in the substance of the retina 
itself, described recently by McArdle (1946) They 
consist of yellow -w'hite glistening patches of pen\ ascular oedema, or patches of penvascular 
haemorrhage, occurnng along the line of the vessels (Fig 4) When searching for them each 
1 essel should be traced from the disc to the penphery It was not until the fourth case of this senes 
came under my care that I learned of these changes from McArdle, but in the last four cases they 
w ere dehberately sought and w'ere found in every one ^^filson and Salisbury (1944) were unable 
to find fat globules in the vessels but they make no mention of the retinal changes just desenbed 
Examination of the fundus m a patient who is unco- 
operative or unconscious is not an easy task even for 
one w'ho is skilled in this w'ork The patient may need 
quietening wnth paraldehyde, the room should be 
darkened, the pupils should be dilated wnth homa- 
tropme The aid of an ophthalmologist is adnsable 
Fat in the sputum and urine — Fat has been 
found in the sputum in patients suffering from 
fat embolism, but it has also been found in many 
other conditions and it is not to be regarded as 
a valuable chnical aid Fat in the unne is more 
significant but is not easy' to find and is frequently 
absent Unfortunately it often does not appear 
until late in the course of the disease It is 
important to remember that fat floats in the 
bladder on top of the unne and is therefore voided 

only with the last few' drops . 

Blood examination and lung puncture — It has been estimated that the smallest 
w'hich can obstruct a lung capillary' has a measurement of 12 microns It has been 
mended that a specimen of blood be taken and a search made for fat globules in excess 
size Lung puncture is another possible clinical aid and has been earned out m some 

bone and joint suroe^' 



Fig 4 

The fundus show ingpetechial haemorrhage^ 

and oedematous patches 



Three petechiae seen on the inner side of 
the lower lid 
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Sunimaiy of Important Points in Diagnosis 

1 Jli'-ton of injiin, usnnllv finctnrc of a Ion/,' bone or severe soft tissue damage 

J InUnal in which tlicrc aie no symptoms oi signs suggesting complications 

3 Mental changes such ns failure to co-optrate, restlessness, delirium, stupor, or deep 
coma Failure to rcco\ cr consciousness from an anaesthetic 

4 \ltcrnate elevation and depiession of the conscious state 

■) 1 einjieralnre 102 dcgiecs or more Blood-pressure normal or raised 

C) Stertorous breathing, c^'anosis, frothing at the mouth, moist sounds in the chest 

7 Jacksonian lits and muscle rigidity 

8 Petechial haemorrhages cspecialh at the base of the neck and in the conjunctival sac 

9 lute jiatches of oedema or petcchiae in the fundus 

10 Blood urea usually normal Xo anuria 

Some of the conditions for which fat embolism maj be mistaken are 

1 Sccondarj shock 4 Blast injur}' 

2 Cerebral concussion 5 Crush syndrome 

3 Cerebral compression 6 Traumatic uraemia 

7 Badly administered anaesthetic, idiosjmcracy to anaesthetic 

TREATMENT 

There is no specific treatment and, w'hen the condition has become established, very httle 
can be done Preventive treatment includes protection from long journeys over rough roads, 
and care to a\oid unnecessary manipulation Correct splintage is important Siegmund 
(1918) showed that the longer the distance of transport to hospital, and the rougher the road, 
the greater w'as the incidence of fat embolism 

Deep incision into the wound w'lth evacuation of the haematoma has been earned out 
by some surgeons on the assumption that local tension increases the liabiht}' of fat to enter 
the venous sinuses Others, in simple fractures, aspirated the haematoma Von Klapp (1931) 
ligated the femoral vein Vanous substances have been injected intravenously Wegelm 
(1923) injected sodium carbonate in an attempt to saponify the fat Schanz (1910) injected 
physiological saline in order to flush out the cerebral capiUanes Yoshimasu and KiUian 
put their faith in adrenalin Since there is nght-sided cardiac dilatation it is reasonable to 
suppose that intravenous infusion is detnmental For this reason venesection has been 
advocated Oxygen is valuable for cyanosed patients 

Ligation of the profunda vein — In view of the high mortality of fat embolism, and the 
lack of specific therapy, it has been thought justifiable to ligate the vein draining the injured 
area Von Klapp advocated tying either the femoral or external iliac veins Ligation of the 
femoral vein is a formidable procedure, not without risk to the limb, and ligation of the 
external iliac vein is of doubtful value in so far as it does not dram the femoral area 

Expenence of ligation of the profunda artery, which proved a hfe-saving measure in 
cases of persistent secondary haemorrhage from compound fractures of the femur in wounded 
and debilitated pnsoners of war, and which was never followed by vascular complications 
m the hmb, stimulated me to consider ligation of the profunda vein as a means of arresting 
venous drainage from the area of the femur It might be argued that such an operation is 
akin to shutting the stable door after the horse has bolted, but in this case it does seem that 
more than one horse is in the stable The vein w'as ligated in tw'O cases 

Case 1 — Patient m ith sev erely comminuted fracture of the shaft of the left femur and small perforation 
of the skin from uithin Twelve hours after the anaesthetic for reduction and immobilisation of the 
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fracture he became delirious An extensne petechial rash appeared o\er the arms, neck and chest 
Haemorrhages m ere present in both fundi and there w as one patch of retinal oedema He iv as taken to the 
theatre and the left profunda ^ ein ligated through a x ertical incision over the line of the femoral i essels 
from one to li\e inches belou Poupart s ligament The femoral arter)^ uas exposed and retracted mednih 
to locate the profunda artery arising from its postero-lateral aspect The profunda vein lies on the antero 
medial surface of the artery (Fig 5) The patient was a little delirious after the anaesthetic and then 
recoiered full consciousness He did not relapse again and the rash slowly faded 



Fig 5 


Operation for ligation of the profunda vein The femoral 
artery is retracted medially distal to the origin of the 
profunda artery This exposes the junction of the femoral 
and profunda veins 


Case 2 — The patient had a fracture of 
the shaft of the right femur and a fracture 
of the shafts of the left tibia and fibula 
He did not regain consciousness after 
the anaesthetic and remained in deep 
coma There w ere a few petechiae at the 
base of the neck and in the conjunctua 
It was impossible to tell from vhich 
side the emboli arose but m view of the 
grave condition of the patient and the 
success of the previous operation, it was 
decided to ligate the profunda vein on 
the side of the fractured femur The 
patient, however, remained in deep coma 
and died four days later 

No conclusions can be drawn 
from two cases but since the disease 
cames with it a high mortality, and 
the operation is simple, it may be 
considered worthy of further con 
sideration and tnal 


SUMMARY 

1 Fat embohsm occurs in a high 
percentage of all cases of injui)' 
and it is a relatively frequent com- 
phcation of fractures of the Jong 
bones m civihan accidents as well 
as battle casualties 


2 The diagnosis can usuall}^ be established by the clinical features together with certain 
ph 3 ^sical signs which must however be sought deliberately 

3 Important clinical features are the mental disturbance, alternation of coma with fnl 
consciousness, petechial haemorrhages m the conjunctiva and skin, and typical changes 


the retina 

4 Evidence is stiU conflicting as to whether the fat anses by embohsm from an injui 
bone, or by general metabolic disturbance 

5 The fat is harmful not so much by reason of mechanical obstruction of vessels as 
erosion and rupture of the vessel waU due to the hberation of fatty acids 

6 Preventive treatment appears to be of some value but no satisfactory specific trea 

is yet available for the estabhshed case , j 

7 Ligation of the profunda vein has been tned m two patients, one of whom reco\ er 
the other died 
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PLASTIC SPLINTS AND APPLIANCES IN ORTHOPAEDIC SURGERY 

AVooLr Herschell and John T Scales, London, EngL'^nd 

Fiotn the Institute of Oithopaedics Royal National Oithopaedic Hospital Stanwoie, Middlesex 


A range of plastic materials is now available in mdustr}'^ It was thought that a 
number of these might be suitable for the construction of orthopaedic sphnts and the}^ haie 
been tned vith var}ang degrees of success Most have been found unsuitable foi one reason 
or another, some because the technique of manipulation was too elaborate, and others 
because the}’^ were lacking in certam necessary quahties The practical properties required of 
plastic materials for use in sphnt-making mclude relative ease of manipulation, durabihb', 
lesistance to fatigue strain, hght w'eight, radiolucencv and transparency, inertness to 
chermcal agents, freedom from iriitants causing dermatitis, poroslt3^ cheapness No plastic 
matenal satisfies all these reqmrements but several are available w^hich satisfy most of them 
The ideal plastic will be one w'hich after direct application to the patient, oi to a mould, 
wall pol3TOense rapidty to form a ngid matenal (cf gypsum) or alternatively one w'hich is 
soluble in high concentration, about 80 per cent , in a cheap solvent such as water The 
cunng or setting time must not exceed fifteen to tw'ent37 minutes and should preferabl}' be 
less Such a plastic w'hen cured or set should have the properties enumerated above We 
hope that this goal ma3 be achieved b37 experimental w’^ork now proceedmg 

Plastic materials ma3^ be di\nded into two main groups 1) thermoplastic resins which 
can be resoftened and remoulded b3^ the application of heat and pressure, 2) thermosetting 
resins w'hich become more or less permanently hard and insoluble on cunng (Womer 1946)^ 
The matenals w'hich have been considered e\perimentall37 for the construction of sphnfs 
include Thetmoplashc — meth3d methacrylate, pol3wnnyl chlonde (P V C ), pol3'vinyl 
acetate (PVA), PVC &A copolymer, cellulose acetate, pol3d:hene, polyst3Tene, 
Thermosetting — high pi esstn e — phenolformaldehyde, casein fonnaldeh3^de, urea formaldehyde, 
ThenuosetUng — loti' pi esstn e — allyl and polyester resins 

It w'as hoped that new' low'-pressure thermosetting resins would ehmmate some of the 
difficulties in processing w'hich are found with high-pressure resms, and at the same time 
hav e the additional property of high tensile strength which non-laminated thermoplastic 
matenals lack To date, how'ever, these matenals have been found unsmtable for individual 
sphnt-makmg although expenmental w'ork in artificial limb production show's promise of 
success Of thermoplastic matenals, those nearest to our requirements have so far been 
meth3d methacr3'late, PVC and PVC &A copol3mer — each havmg their usefulness m 
different t3'pes of sphnts 

It should be noted that if great strength is required a laminated plastic is essential 
Larmnatmg matenals w'hich can be used mclude glass fibre cloth, cotton, paper, and asbestos 
Such lammation does, how'ever, reqmre modification of the usual technique 

External sphnts usmg woven cellulose acetate and glass fibre in bandage form have been 
descnbed (Anderson and Enckson 1945)^ The plastic bandage is wetted with a setting 
solution and apphed directty to the patient A tnal of these bandages shows that thev bai e 
man3' advantages as compared with plaster-of-Pans bandages, but certain disadvantaaes 
have still to be overcome Their ments include hghtness of weight — not more than one^ 
quarter to one-sixth the w'eight of plaster of Pans, strength and durabihty when m com^ 
plete cast form, coolness in wearmg, admission of hght and air, capabiht3' of s en is 
by autoclavmg, the fact that the3' are waterproof, porous, and unaffected by bod3' 
and the ease and cleanhness of apphcation Nevertheless there are disadvantages 
process involves ev'aporation of acetone which is an expensive and inflamma e so 

1 Australian Plastics 1 , 26 = American Journal of Surgery, 69, 299 
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Gu<it t UP luiisl bo 1 iktii tli.il <i claiigciotis cnncpiitiation of acetone vapour does not accumu- 
]\U' \ case of acute acetone poisoning aftet tlie application of casts made of synthetic 

phMci substitutes 111 winch tlic solvcnt-e\ apoiating agent w'as acetone, and in which the 
route of ibsoijition was b^' tlic lungs, lias bun icpoitcd by Chatterton and Elhott (1946)3 
2) Slow setting— As m all ewipoiating pioccsscs .i ‘ skin ” is formed on both surfaces of the 
setting s]ilint thioiigh which the icsidiial sohent trapped within, must diffuse before the splint 
can haiden comjileteb 1) Shaij) edges and rough sui faces are left w'hen the cast has dned 
4) Hand-moulding to inoduce accurate fitting as m the technique of application of plaster 
of Pans IS dilhcult The use of cicjie bandage w'lnch has been suggested does not give 
siiflicicnth accniatc moulding 

Acr\ he splints ha\c been recominendtd b\ Campbell (1944)^, McGow'an (1943, 1945)®'3, 
and Cho]mcle\' (194“))' The obcious ad\antagcs are elegance of appearance, low specific 
graMt\ , cleanliness in use and radioluccncv Blame (1945, 1946)®'® holds that these ments are 
offset b\ too man^ drawbacks, but wc do not share this opinion We agree that indirect 
application bj the dental technique is complicated, but there is no need to use such a method 
e disagicc that " the jilastic sjilint allows sweat to accumulate, pruntis develops and the 
skin becomes smell} ” \'cntilation of the splint, as desenbed later, presents no difficulty 
l\Ioreo\ er plastic splints do not differ m this respect from plaster-of-Pans sphnts which are 
worn continuously for any length of time 

SPECIAL T\PES OF SPLINTS 

It might appear that hand manipulation of thermoplastics should be simple, for the 
reason that the matenals become limp and “ rubber}'- ” when they are heated Unfortunately 
this IS far from true The limp, heat-softened plastic alters shape readily m one or even two 
planes, but to mould it accurately against a plaster cast of a limb, and to hold it everywhere 
in apposition while cooling, requires considerable pressure and much skill It is true that 
the construction of smaller sphnts presents relatively httle difficulty but for large and complex 
sphnts, special technique and apparatus are essential 

Plaster-of-Pans casts are generally used in the manufacture of plastic sphnts because 
the temperature to w'hicli the plastic must be heated in order to allow successful manipulation 
IS too high for direct moulding to the skm Attempts to lower the softening point of thermo- 
plastics, so that they can be hand-moulded to the body without burning the skin, can result 
only m a matenal which deforms under average hinng conditions such as sitting in front of 
a fire or m the sun So far as practicable only negative plaster casts, easily taken by anyone 
conversant with plaster technique, were used in the production of these plastic sphnts This 
technique is universally used and known In the making of plastic sphnts care should be 
taken, especially where deep curves of small radius are present, to make the plaster cast 
several inches longer than the sphnt which is to be designed Re-entrant curves at the edges 
of the cast must be avoided Moreover it is desirable to grease the mside of the cast, or at 
least its edges and deep folds, with a lubneant such as petroleum jelly m order to allow the 
sheet plastic to flow easily while being moulded 

Of the two main groups of sphnts listed below, the smaller type can be made m am 
hospital with small workshop facilities The larger type requires expenenced technique and 
elaborate apparatus, but a supply would be practicable under a regional scheme of ortho- 
paedic appliance manufacture -without too great a cost of production Gioup 1 — Small 
sphnts 1) hmb gutters, 2) angled sphnts (elbow, knee, ankle), 3) cock-up sphnts, 4) opponens 
sphnts, 5) insoles Gioiip 2— Large sphnts 1) anterior and postenor shells, 2) spinal jacket, 
3) Minerva jacket and cemcal support, 4) hip spica, 5) bucket and pylon, 6) plastic liner 

“ Journal of the American Medical Association 130 1222 

British Medical Journal 1, 152 * Lancet 1, 805 

• British Plastics 17, 30 ' British Medical Journal 2, 585 

8 British Plastics 17, 331 * Lancet 2, 525 
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\V HERSCHELL AND J T SCALES 
GROUP 1— SMALL SPLINTS 

For orthopaedic work, which generally entails the making of indnndual splints for 
indnidual patients, the use of standard shaped plastic sphnts is inadequate, even thougli 
it IS claimed that mmor local adjustments can be made by simple heating An5'one who 



Fig 1 

Angled anterior elbow splint with reinforcing bar 



Fig 2 Fig 3 

Knee gutter splint Ankle splint 

can mould a standard sphnt accurate^ to fit an individual patient, can more cheapl) 
a much better sphnt tailored to the limb, starting with a negative plaster cast and a en 

of sheet plastic 

THE JOURNAL OF BONE AND JOINT S 





ri \SlIt SI’IIN’IS AND \I'I>II\N(ls IN ORTHOPAEDIC SURGERY 


301 


1 Uppci \ml lowei limb s (one opu lU.i , Fig 2)— These splints are made by hand- 

jirissing healed jneces of jilastic sheet of appiojnuite size and thickness into negative plaster 
casts (Scales niul Heisehcll 10 15)^*’ Such sjihnts can also be made on positive plaster 
casts '\s gnlUi sjihnts olitained fiom direct moulding m a negative cast aie adequate, 
it IS unnceessan to incicasc cost and tunc of production by making positive plaster casts 
from the negatne before piocesMug \Mien cm eloping splints are required, positive casts 
ma^ be needed 

2a Angled splints (two opcratois, lug 1) — Anterior elbow' and postenor knee splints 
liaic been foimed cntiielv by hand fioni sheet plastic of appropriate thickness (one- 
eightli or thiec thirtv'^cconds inch) cut to the approximate surface area required before 



processing It is important that the wudth of the stnp should not exceed the segmental 
circumference of the cast at any level because excess material makes accurate hand-moulding 
extremely difficult The stnp of matenal is heat-softened and laid in the negative cast by 
the first operator, who holds it firmly in one half of the sphnt The second operator then 
drags the remainder of the stnp over the angle into the other half of the splint, holding it 
there and moulding it against the inside of the plaster cast until the matenal has hardened 
Since there is considerable leverage on these splints it is advisable to cement a plastic strut 
across the angle 

2b Angled splints (one operator)— Postenor elbow and ankle splints (Fig 3) could not be 
made in this way because it w'as found impossible to secure sufficient pressure by hand to 

Scales J T and Herschell AY (1945) British Medical Journal 2,423 
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reach the depth required for the heel or the point of the elbow where there are deep narrow 
cuiw'es in tw o planes A simple hand press was devised by our technical assistant to overcome 
this difficulty (Fig 4) It consists essentiall}? of a right-angled metal rest to carr}^ the plaster 
cast, bolted to a bench , and a quick-action clamp carrying a boss which is so fitted to tlie 
bench that, when it is brought over and locked, it presses a sorbo pad into the heel The 
heat-softened tailored plastic stop is laid m the cast, the clamp brought over the heel portion 
and locked, thus forcmg and maintaining the plastic to the full depth of the cast at the heel 
or olecranon The foot and calf portion of the splint can then be moulded by hand Using 
this simple apparatus the whole operation can be done in a few minutes b}'^ one technician 

3 Cock-up splint (one operator. Figs 6, 7, and 8) — ^These are made by hand-pressing 
strips of plastic, which have been cut to approximate size, into a negative plaster cast 
^^^len cool, the moulded plastic is tnmmed of excess material, and the edge of the palm 
area is e\ erted to obtain a boss-hke effect by careful local heating and finger manipulation 


4 Opponens splint (one operator. Fig 9) — This sphnt, onginally descnbed by Cholmeley 
(1945) ', has been improved and is m common use at the Roj^al National Orthopaedic Hospital, 
Stanmore So far, the best available materials have been found to be P V C & A copolymer, 
and methyl methacrylate, the former giving a better " spnng ” effect It is made to fit the 
patient’s hand, using only a paper templet Fig 10 shows a strip of copotymer, cut to pattern, 
and the finished sphnt The templet can easily be vaned m size to fit individual hands 
Techiuque The tailored stnp of plastic is carefully softened by heating over a diffused Bunsen 
flame, and the major cun^e is set freehand where it is judged that it wall turn round the 
second metacarpal, mU allow the tongue to he in the first interosseous space, and iviU hold 
the thumb m the opposed position The tu o secondary curves are then formed so as to turn 
round the estimated positions of the thenar and hypothenar eminences respectively, using 
careful local heating at the appropriate areas vnth a very small Bunsen jet flame The tongue 
is next locally heated and turned over into the splint, and at the same time the edges of the 
tongue are fashioned to form two flanges This flanged tongue ivffl fit over the first web, 
holdmg the heads of the first and second metacarpals apart ivithout causmg harmful skin 
pressure Note All heating of the sphnt is earned out away from the patient and the sphnt 
IS applied only w hen cool ^'\hth practice, the number of fittings required dunng the making 
of it are feiv This sphnt is the cheapest, easiest made, and most effective type yet evolved 
for opponens paraly^sis 

5 Insoles (one operator. Fig 5) — Valgus insoles vuth or vuthout metatarsal pads haie 
been made experimentally'' by'’ our technical assistant, usmg methyd methacrydate, hard 
P C , and P V C & A copoly mer The method employ'^ed is to press a heat-softened piece 
of sheet plastic matenal of the necessary'^ shape and thickness on to a wood last correspondins 
to the patient’s foot size, usmg a simple hand-press apparatus The insoles are then tnmme 
and dnlled for ventilation They have been found very comfortable in use but fatigue strain 
has occurred in the matenal, a fault which can probably be ehminated from sheet plastic 
in the future 


Fixation of small splints — VTiere a splmt has to be held to a limb the methods of fixation 
mclude 1) overall crepe bandagmg, 2) adhesive strappmg, 3) slot and strap (Fig /). 
are cut near the margin of the sphnt on both sides at appropnate levels and buckle strap 
threaded through, 4) stud and strap, shaped studs made from scrap matenal (Fig Ca) arc 
pressed mto dnll-holes in the long axis of the sphnt, the bases of the studs hanng ce^ 
prexuously heat-softened , \\ hen cool these are held securely fixed , encirchng soft straps ^ ^ 
then fitted, one stud bemg sufficient for each strap, 5) combined slot, stud, and strap ( k- 
and 8) Straps may be either leather or plastic 


■ Cholmelei J A ( 1945 ) British Medical Journal 2 , 5S5 
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Insole limit, of Inrd 1’ \ (. 


Fig 6 

Cock up splint i\ith slots and studs 




Fig 7 


Fig 8 


Cock-up splint with slot and strap fixation 


Slot stud and strap fixation 




Opponens splints In Fig 9 the left splint is made of copoljnner and the right of methacrylate 
Fig 10 shoiis a strip of copolymer cut to shape Note the set of the curves in the finished splint 


Ventilation of splints (small and large) — As already noted, porosity is desirable Where 
such plastics as are being used lack this characteristic, ventilation is ensured by multiple 
small dnll-holes of approximately one-eighth inch diameter 
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GROUP 2— LARGE SPLINTS 

This group requires tuo operators, a specially equipped workshop, technical skill, and 
experience of plastics The splints have been made -with thermoplastic matenal using negatn e 
plaster casts and pressure bloving ^'\Tlen made for special cases in which ordinar}^ splinting 
vas madequate the results have been most gratif3ing The stage has not yet been reached, 



Fig ] 1 

Posterior shell mounted on a standard adjustable frame 



Fig 12 


Spinal jacket 



Fig 13 


^Iinena jacket 
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o\(,i wluic tlio loiumt iiso nf swell splints 
liiqh enst of ])lastic iintoml E\]icnnH'ntal \\( 
posituo ])hsU'i lasts no ])ioiiiisiiig, and it niu 
foi 1 out mo list. 

WliLii pi istoi casts aio used <is mc;ati\t 
moulds a modilicition is iKccssan to make 
tliem suitable foi use in the |ucssm e-blowing 
ajiparitiis Hus is a fl imjc which is added b\ 
laMiiij plaster slabs acioss the cast, allowinj^ 
them to pioject two or thiee inches (I'lg 18 ) 
In the case of anteiior ind posteiioi shells the 
flanges arc formed aiitomaticalh w hilc the cast 
IS being made 

1 Anterior and posterior shells (I ig II) — 
The method of production of these laige bod\ 
shells has been described pre\ loush (Scales 
and Herschell 104“)) It consists essentialU in 
the use of a pressure-blowing apparatus in 
which a heat-softened sheet of jflastic can be 
blowai bj compressed air into a negatu e plaster 
cast The plastic mould is then cut out, dnlled 
for \entilation, and mounted on a standard 
adjustable fram'" If required, slots and soft 
straps can be used for stnet immobilisation of 
the trunk and thighs 

2 Spinal jacket (Fig 12) — A plaster cast of 
the trunk is made m the usual manner, and 
bi-val\ed along the mid-a\illary lines The 
two halves are joined end-to-end and the whole 
IS flanged with plaster slabs When dry, this 
Tiegatue cast is placed m the pressure-blownng 
apparatus and a softened sheet of plastic 
Tnatenal is blowm to the shape of the negative 
mould After cutting out, tw'o plastic half- 
jackets are obtained w'hicli are finally tnmmed, 
dnlled, and fitted The slot and strap method 
is used for fixation The most suitable matenal 
for jackets so far used is meth3d methacrylate, 
but it IS probable that thermoplastic laminates 
"Will supersede it Unlike celluloid jackets, as 
made at present wnth reinforcing duralumin 
stnps, methyl methacrylate jackets need no 
reinforcement 


pi icticable, owing to the present relatively 
k with plastic laminates using negative or 
in that these can be developed sufficiently 



Fig 14 

Cersical support with breast plate chin support 
and shoulder straps — one piece moulding No 
additional fiaation is required 



A laminate type of jacket has been de- Fig 15 

senbed by Collinson ( 1 946) There are, howea er. Hip spica 

certain difficulties in its production w'hich we 

also have found m expenmental w'ork wnth laminates The mam disadvantage of 
thermosetting resins such as used bv Collinson (1945) is their tendency to cause dermatitis 
3 Minerva jacket and cervical support — These splints were used for special cases 
"where immobilisation of the ceriical spine was required The Minen^a jacket (Fig 13) has 

Collinson H A (1946) Lancet 2,215 
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been used toto as sho\\'n, and also as two separate anterior and postenor splints in cases 
of laminectom} of the cerencal spine A negative plaster-of-Pans cast is taken, bi-iahed, 
and flanged in the usual wa}' The two separate halves are used as negative moulds in the 
pressure-blovnng apparatus to obtam corresponding plastic moulds which, after being cut 
out, form the completed splint The two halves are held together by buckle-straps threaded 
through marginal slots Owing to the depth of blovnng necessar)^ to form the forehead portion, 
the plastic is rather thinned out here and a flat reinforcing band is subsequentty attached 
to strengthen it 

The cer\acal support (Fig 14) is made from the antenor half of a negative plaster-of-Pans 
cast After pressure bloving, the plastic rephca is tnmmed so as to leave a breast plate, 
chin support, and tvo shoulder straps An aperture is cut to allow free movement of the 
th3TOid cartilage dunng deglutition To permit comfortable rotation of the head, the edges 
of the chin support are everted or bevelled This cervical support remains m position vithout 
an}^ additional fixation straps and is designed only to prevent flexion of the cerwcal spine 

4 Hip spica (Fig 15) — This sphnt is also made from a bi-valved and flanged negative 
plaster-of-Pans cast, using the pressure-blovnng apparatus The two halves of the com- 
pleted plastic sphnt are held together by buckle-straps threaded through marginal slots 

5 Bucket and pylon (temporary walking prosthesis) (Fig 16) — Because of the dis- 
ad\ antages of a temporaiy? plaster-of-Pans bucket and pylon, the possibihties of producing 
a more efficient temporarj^ limb at a reasonably low cost, and without undue delay, ueie 
m\ estigated The disadvantages of a temporai^^ above-knee plaster-of-Pans prosthesis are 
a) the form of the plaster bucket is such that the weight of the patient is not often taken on 



Fig 16 Fig 18 

Bucket and pjlon (Fig 16) Note the simple slot and strap attachment and 
shows a plaster cast of an abo\ e-knee stump with eierted brim for ischial-bearing 
the two hal^es of the diMded plaster cast being bridged and flanged the negatne n 
open on one side to show how the two hahes are joined 
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till iM lull tubciosit}^ as in a permanent artificial 
limb but ainund the circumference of the stump 
itsilf this causes a “step” or "roll” m the 
nitiiial t ipcr of the stump, and traction on the 
SI 11 h) for safe weight-beanng the plaster-of-Pans 
bill ki t has to be made thick, and when the pylon 
is ittachcd the uhole prosthesis is far too heav}'’, 
c) the stump sometimes becomes irritated by poor 
\ entilation of the bucket 

Method of production of a plastic bucket — 

1) 1 dhnt" tliL cast — The first step is to attach with 
adhesuc tape a length of medium bore pressure 
riibbei tubing obliquely round the upper part of 
the thigh at the le\ el of the ischial tuberositj^ 
jiostero-mediall}', and the base of the greater 
trochanter laterally This ensures a properly 
shaped exerted bnm and ischial-beanng point m 
the finished plastic bucket A length of stockinette 
is then applied ox^er the stump, and plaster-of-Pans 
bandages used to make the cast When set the cast 
is remox ed, the stockinette draxvn out and the cast 
reapplied to make sure that it is an accurate fit, 
that it alloxxs full flexion of the thigh, and that it does not press into the penneum (Fig 17) 

2) Preparing the plasicr-of-Pans mould— \\ hen dry the negative cast is carefully divided 
longitudinally' into equal halx es (a surface gauge is a great help) These are placed on a flat 
surface, cut margins doxxmxvards, and 
xxade ends facing each other about txvo to 
three inches apart Then by the addition 
of plaster-of-Pans slabs bndging the gap 
and projecting all round, a continuous 
negatix'e mould xxitli flanges is obtained 
(See Fig 18 — The cast has been left 
open one side to shoxv the build-up ) 

3) Making the plastic mould — When dry, 
the negatix'e plaster-of-Pans cast is 
placed in the pressure-bloxving appar- 
atus A three-sixteenth inch sheet of 
methyd methacrydate of appropnate 
size is heat-softened, clamped m the 
apparatus, and bloxxm into the cast 
When cool the plastic form is marked 
out in situ, then remox'ed and care- 
fully cut to yield the txvo halves 
^ATen cemented together xvith plastic 
dough these form an exact replica of 
the ongmal negative plaster cast The 
xvhole process can be completed in 
forty-eight to sex'enty-txvo hours, most 
of the time being needed for drynng 
of the plaster-of-Pans cast and poly'- 
mensation of the plastic dough used 



metal bucket for iihich it iias made Inset shows the 
standard shape used for making plastic liners 



1 ic Ifi 

Simple apinratiis for making jil istic lincr- 
the limb is held tightfi clamped 
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in joining the two hahes together Ventilation is ensured drilling the matenal intli 
one-eighth inch holes after the cementing operation Fixation The bucket is secured with 
plastic dough to a plastic p3don, preformed round a mandrel, and the suspension strap 
passed through slots cut in the cup of the pylon The prosthesis shown in Fig 16 has 
been W'om successful!}^ by a patient before the fitting of a permanent artificial limb It 
was made entirely of methyl methacrylate, its total weight being 3| lb It is suggested 
that this method of bucket construction could be used in conjunction with a cheap, standard, 
jointed, and adjustable, artificial hmb before the permanent hmb is supphed to the patient 
This temporary apparatus could be used for more than one patient by the simple proce^^s 
of changmg the bucket In this w'ay the stiff-legged swmging gait which may develop with 
a straight-knee w^alkmg apparatus can be avoided 

6 Plastic liner — VTien a permanent artificial hmb is supplied to a patient it is an advantage 
to be able to take up the steady shnnkage of the stump which often occurs over prolonged 
penods For this purpose a plastic liner was evolved which is an exact fit in the above-knee 
metal bucket of the hmb It is capable of withdrawal and replacement by another finer of 
different thickness if required and is individually produced to fit each metal hmb wnthout 
any damage to it Method of piodiiction — Standard " shapes ” of methyl methacrylate have 
been constructed in four or five sizes (Fig 20 inset) In appearance they are rather like a Welsh 
hat with crown set at an angle to the bnm A “ shape ” is heat-softened and placed inside 
the prenously w^armed bucket of the fuUy assembled hmb With the knee flexed at 90 degrees 
the upper part of the limb is held m the apparatus shown m Fig 19 By clamping the flange 
of the ‘‘ shape ” between the two base- plates and releasing compressed air into it, the whole 
shape takes up the exact form of the inside of the bucket Pressure is maintamed until the 
matenal has cooled The shape is removed and trimmed of excess matenal (Fig 20) It has 
been found advantageous to grease the inside of the metal bucket to allow the plastic matenal 
to shde easily m it, and so prevent damage to its cellulose finish Ventilation holes are easily 
dnlled m the hner to correspond with those in the bucket The time taken to produce such 
liners is approximately two hours The apparatus required is not costly or elaborate The 
patient is able to continue w'eanng his artificial hmb to which he has become accustomed 

CONCLUSIONS 

The advantages of plastics are well known, but there are still some who maintain that 
these matenals are costly and difficult to manipulate It is not usually remembered, however, 
that plastics already have their place in orthopaedic splint manufacture, for example m 
celluloid apphances of many kinds which are m everyday use They are much lighter than 
plaster of Pans , they are unaffected by water and body secretions , and some are radiolucent^ 
Vhth the rapid development of modem plastics now taking place there is a wde field of 
research into their apphcation in orthopaedic surgery In descnbmg a range of plastic 
splints and apphances, and outhning the details of their constmction, we have tned to s o 
that such research is w^orth while 

tVe “Wish to thank the Royal National Orthopaedic Hospital for facilities given us in carrj'ing 
v ork and the Resident Surgeon Mr J A Cholmeley F R C S , for his interest and help 

Me acknowledge our indebtedness for supply of materials and \aluable technical 
Chemical Industries BX Plastics, Ltd Triplex Safety Glass Ltd Dufay Chromex Ltd , .gg'igtant. 
Fibreglass Ltd A Boake Roberts A Co Ltd M e are grateful to Mr 1 Fisher our tecnmc 
for his enthusiastic w ork and to Mr R J hitlev ARPS for the photographs 
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TRAUMATIC URAEMIA 

A COrLrCTIVF REVIEW 
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Traumatic uiacmia lias been consickred latgcly m association with crushing injuries, 
but more recent eiuclencc mchcates tliat renal failure with cliaractenstic biochemical changes 
and clinical features may be due also to trauma of non-specific type [53, 54, 100, 125], and 
to main other conditions of apparenth different etiology [71, iiij The pathological 
changes arc now well established [37, 100] 

HISTORICAL REVIEW 

Earh references to tiaumatic uiaemia were all associated with injury of a crushing 
type Colmers [45], who was sent to the relief of victims of the Messma earthquake, 
noted that cnishmg of limbs b\' falling masonr3'' was almost universally fatal The condition 
was largel}' oi'crlookcd dunng the First World War, despite the crushing injunes of 
trench warfare [32, 72, S4, 94] Minami [119] suggested that renal failure was due to 
the toMcit}' of m3'oliaemoglobin released from damaged muscles He based his conclusions 
on three factors I) that the crushed muscles W'ere pale and oedematous, thus suggesting 
loss of pigment , 2) that there w'ere haemoglobin casts in the damaged kidney tubules , 3) that 
there w as similanty betw een this form of uraemia and equine paralytic myohaemoglobinuna, 
a companson which w'as confirmed b3' Gilmour [75] Bywaters [33] and others desenbed 
the classical sequence of events wdiich they termed “ crush anuna ” [14] This syndrome 
became well knowm during the years 1941-43 and most observers accepted the view 
that release of m3mhaemoglobin from damaged muscles was the pnncipal cause of the 
renal failure [21, 36, 39, 6S, lor, 112, 115, 117], this view being strengthened by identi- 
fication of the pigment in the kidney tubules and in the unne [34, 35] The histological 
findings W'ere, how'ever, indistinguishable from those of incompatible blood transfusion (the 
use of stored blood being at that time in its infancy) Nevertheless a case reported by Mayon 
White and Solandt [116] proved that blood transfusion was not necessarily an etiological 
factor Moreover doubt was expressed as to whether muscle damage was the essential cause, 
and when Glen [76] recorded a fatal case of uraemia after damage to the ihac artery, but 
w’lthout crushing injury, the problem assumed new complexity Shortly afterwards other 
w'nters reported cases with the same histological pattern due to different etiological factors 
[31. 155, 156], and Foy [71] made the first real attempt to correlate the many conditions 
which might be responsible 

In 1944 chnicians who studied cases of blackwater fever [109] and gun-shot 
wounds [53, 125] found difficulty in accepting the view that haemoglobm and its denvatives 
were nephrotoxic and suggested the theory, supported by expenmental evidence 
[46, 48, 98, 118], that the mechanism of renal failure might be lack of blood supply due to 
shock, hypotension, or renal vaso-constnction Maegraith, Havard, and Parsons [in] 
suggested that the essential etiological factor was " renal anoxia ” Nevertheless traumatic 
uraemia seemed to be associated particularly wuth cnishmg mjury, and Lucke [100], after 
examining 538 fatal cases and excluding those due to sulphanilamide poisonmg or mcom- 
patible blood transfusion, came to the conclusion that in 57 per cent of cases severe trauma 
was the important cause 

Despite this clear association of uraemia wath injury there has been increasmg evidence 
of similar biochemical and histological changes in the kidneys from many different causes. 
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and obsonois h.n o been sinick by the slInIlant^ between these conditions and both traumatic 
iiiaonna anel ciiisb .inuiiii Jlie list of jiossibh etiological factors has now become so vast 
that thew e innot lie gieen in full Ihey aie howe\er, summarised m five groups in Table I 
Despite some oxeila]), each gioup is distinguished by an outstanding etiological feature— 
for exainjile in grouji I the common factoi is sIkx k in group 2 disturbance of the electrolyte 
w itei bal nice, in gioiip 1 pieseiicc of jiigmcnt in tlic circulation, in group 4 an allergic basis, 
and in gioiip o factoi s of cliemical nephrotoxins 

Shock ind renal function — E\ ei since the oiiginal work in 1937 of Husfeldt and Bjering [93] 
on renal failuie due to injure’ it lias been clcai tint shock, whether or not accompanied by 
blood loss, IS characterised by failure of renal sceie'tion Van Slyke and his team [59, 129, 147] 
showed that when shock was due to bleeding or injury’ there was progressie’e decrease m the 
flow of blood through the kidnee s, and that w'hen fluid loss amounted to 40 to 50 milhlitres 
of blood per kilogiammc renal blood flow and secretion of water fell almost to zero level 
'Ihesc authors drew analogy between the icnal function of dog and man, and stated that 
m human beings with aniina due to secere and prolonged shock it was possible to restore 
the kidney circulation by’ blood transfusion without gaming sufficient renal function to 
prei ent death from uraemia some day s later Other observers noted that after blood trans- 
fusion, owgen extraction of the kidney was not increased proportionately’ to the increase m 
other jiarts of the body , w Inch w as c\ cn more remarkable m \ lew’ of the fact that the decreased 
blood in the kidneys was due to constnction of the renal artenoles This important 
obseri ation suggested a possible shunt mechanism w’hereby certain areas of the renal bed were 
b\ -passed Such a theory is supported by’ studies in the renal circulation, published m 1947, 
by Truetac/rt/ [146] It has been confirmed by’ other workers w’ho showed that expenmental 
tourniquet shock was accompanied by considerable alteration in the blood flow of the 
kidneys [95] Unfortunately’ it has not been possible to reproduce the conditions of crush 
anuna in animals [38, 62, 69] because they’ are unable to w’lthstand the shock of the pro- 
cedure, and moreoyer my’ohaemoglobin in these animals is not m labile form [147] 

No less important in determining the essential factor of traumatic uraemia was the 
work of Coumand [48] and Lauson ct al [98] w’ho earned out precise clearance tests m 
conditions of shock They demonstrated that there was reduced blood flow to the kidney 
which might be due in part to renal vaso-constnction but might also be due to changes 
in renal haemodynamics This W’ork answ'ered effectively the theory that reduced renal 
blood flow’ in shock was due to hy’potension (Maitland [112], Tombs [143], and Moon [121], 
who w’ent so far as to say that the sy’ndrome w’as a direct sequel of shock) Recently 
it has been show’n that there is neurogenic control of the renal circulation Trueta [145] 
obsen’ed that over-stimulation of the penpheral nerves m shock might cause persistent 
spasm of the renal and other artenes Trueta and Barnes proved that trauma apphed to one 
hmb cause widespread arterial spasm extending to vessels of the other hmb and to those of 
the \ascera [ii] Trueta and others also showed that renal ischaemia could be produced 
by’ stimulation of the splanchnic nerves, and that similar changes could be produced by’ 
shock, bleeding, and crush injury They drew attention to the fact that anuna could be 
induced reflexly and by emotional disturbance [146] 

Electrolyte water balance and kidney function — Disturbance of the electroly’te water 
balance has been the subject of much research, and it is now established that water 
deficiency [71, 133], hypochloraemia [20, 103, 113], alkalosis [104, 108, 123], acidosis [85, 90, 
loi, 96, 73], and loss of available base, are accompanied by nse in blood urea and non-protem 
nitrogen [15, 29, 113] These conditions have been asenbed to extra-renal azotaemia for the 
reason that post-mortem studies have show’n no gross histological changes in the kidney s 
But ei idence m human cases and anunal experiments has suggested that there is not only’ 
ohguria but also fall in the glomerular filtration rate Similar changes are found in dehydra- 
tion due to insufficient fluid intake, intestmal obstruction [15, 29], diarrhoea [44], and 
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gastro-intestmal haemorrhage [13, 19] Recent opinions suggest that hypochloraerrua is of 
greater importance than was formerty beheved [113] but it is not ahva3?s possible to 
determine clinically w'hich of these factors is most essential for the maintenance of renal 
function because there is a constant effort m the body to maintain and adjust the electro- 
tyte w'ater balance [4] Kidney function is often restored by correction of the missing 
factors, but it must be recognised that w'hen renal failure has ahead)'’ supenened, 
mamtenance of the electrolyte w'ater balance requires much judgment and care [5, 54, no] 
Although azotaemia has been thought to result from excessive breakdown of protein 
it IS now suggested that histological changes m the kidney are w'orthy of more stud; [15] 
There may be degeneration of renal tubules and even cast formation [108] More recentk 
Vemey’s w'ork [148] has showm that hberation of an anti-diuretic hormone from the postenor 
pituitar)'^ IS dependent upon osmotic pressure m the artenal plasma It is knoivn that in 
cases of w'ater depletion, mtestmal obstruction, and cholera, there is considerable alteration 
m the plasma osmotic pressure w'hich may lead to renal failure and azotaemia [113] 
Haemoglobin and kidney function — Hitherto most observations have been made in 
attempting to determme the cause of renal failure m blackwater fever and incompatible 
blood transfusion Much of this w'ork is hypothetical, many authors being msufficiently 
aw'are of the difficulties of producmg a stenle, stroma-free haemoglobm, and often failing 
to state the amount of haemoglobm used in vanous expenments Ihe expenments of 
Barratt and Yorke [12], Yorke and Naus [153], and Baker and Dodds [10] are misleading 
They produced haemoglobmuna m rabbits and found that anuna developed when the 
animals w^ere acidotic They concluded that precipitation of haemoglobm m acid unne 
caused death by obstruction of the tubules and that the remedy was to maintain an 


alkahne unne Later investigators, while confirmmg the significance of acidity of the unne, 
gave confhctmg eAndence as to the particular haemoglobm denvative which was responsible 
[17, 40, 55, 56] This w'ork has been cnticised on the grounds that acidotic rabbits are 
dehydrated and for this reason are hable to develop uraemia m any case [71] Gersh 
[74] injected the haemoglobm of pigs into rabbits and found that cast formation was 
greater if the animal w'as dehydrated Govan and Parkes [80] found that acidosis in the 
rabbit caused degeneration of the renal epithehum Con’vmcmg proof was also put foniard 
b)?^ man)' w'orkers [8, 13, 28, 57] that haemoglobin and its denvatives were not tovic pro- 
mded only that they w'ere stenle and stroma-free This was confirmed by chnical reports, 
for it w'as found that haemoglobin is excreted freely m blackwater fever [i38]< 
uraerma ma) dei elop equaU)' m the presence of acidosis, alkalosis, or a normal alkali 
resen'e [log, 149] These findmgs are supported by our own observations which showed that 


severely w'ounded men often excreted myohaemoglobm without developmg uraemia 

Light has been shed on the subject by Yuile et al [158] who showed that W'hen the 
kidney w'as damaged by sub-lethal doses of sodium tartate, or by incomplete occlusion 0 
the renal arter), the addition of stroma-free haemoglobm caused fatal uraemia of the type 
seen in blackw'ater fe^ er and in traumatic uraemia Nevertheless the explanation of t ^ 
initial injur)' to the kidney is still w'anting Ingenious theories have been postulated * 
[13] suggested that although stroma-free haematin of the blood is non-toxic, S ° 
produces an anaphy'lactoid reaction which is most marked in the kidney Later 
suggested that a similar mechanism may be responsible for renal vaso-spasm [89, ii 5 > 

Allergy and kidney function— Although it appears that excretion of haemoglobin ^is 
itself the cause of renal failure, it is nevertheless true that fatal uraemia is a common -eq 
to many forms of mcompatible blood transfusion It is possible that, as a 
haemolysis of blood, an antigen is hberated which not only causes general 
but has specific vaso-constnctor action upon the renal artenoles, which is then 0 
by irreversible renal damage [6, 89, 115, 127] Similarly it has been sugges e 
sulphamlamide anuna may be due to hypersensitn'ity of the kidney to combine P 
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sulphmil iniuio, i Cdinhin.ition wliitli ina\ odiu is tlie result of intolerance to this group of 
(hug'' [lO] In sujijioit of this thcoix I ()\ il a! [71] believed that the perplexing form 
of amiiia which ni.iN follow the eating of htoid Inaiis, and is known as “ favism,” could be 
explained In piotoiii smsiliMti j\Iou ucuitK Black-Schaffer ct al [23], stud3ung the 
Schwart7inan phenomenon, piodnccd expcnnuntal cortical necrosis of the kidneys in rabbits, 
presiiniabb the lesnlt of an antigcii-antibodx u spouse to injections of specialty prepared 
cultures of iiiciiingococci Snnilai lesults ha\( been secured wutli staph3dococcus toxin [146] 
This inechanisiii mar account for the icnal changes w'hicli are produced by pitressin and 
cpiiiephnii In drochloiide llic Inpothcsis is also supported by the finding of azotaemia 
111 scrum sickness by Rackemann i( al [131] 

Chemical nephrotoxin and kidney function — It is w^ell knowui that certain cbemicals 
hare specific ncphiotoxic action and tint necrosis of the tubular epithelium is caused b3'^ 
such substances as inerLunc-chloiide, oxalates, phosphates, etc These substances appear 
to be precipitated 111 the loops of Htnlc as the result of a fall of the pH of the glomerular 
filtrate [66]* Such toxic materials nia\ cause necrosis of renal epithelium 63' direct action, 
but equ 1II3 thc\ nia\ gn c rise to \ aso-constnction of the renal artenoles as a reflex defence 
mechanism, thus exphimng reflex anuria [50] and the anuna of incompatible blood 
transfusion [89, I15, 127I 

Such histological findings suggest that 111 each of the five groups there is sufficient 
alteration of blood supph to cause necrosis of renal epithelium, but before discussing this 
statement it is well to examine the evidence from post-mortem and histological findings 

AUTOPSY FINDINGS 

lilacroscopic findings are few When death occurs in consequence of crushing injury, 
incision of the injured muscles shows oedema, sw'elhng, and pallor, with obvious loss of 
pigment It is important to note that the skin overl5ang the injured region may show little 
or no change Not infrequently there is also fat embolism with a charactenstic petechial 
rash and changes in the brain, lung, and other organs There is often oedema of the lung 
with cardiac dilatation This appears to result mainly from difficulty m controlling intravenous 
therapy rather than from the uraemia itself, but it may be due to penpheral vascular failure 
Probably the only charactenstic change of the sjmdrome of traumatic uraemia is m the 
kidne}^ itself w^hich is increased m W'eight The capsule 15 under tension On section, 
the cut surface is everted and the cortex is pale, it has a yellow, granular sheen The 
P 3 ^ramids and medulla stand out in contrast and are bnck red m colour Hffien uraemia is 
due to sulphamlamide therapy, crystals ma3' be seen pouting from the pyramids or in the 
terminal parts of the tubules 

Histological findings — In tracing the nephron through its course it is found that the 
glomeruli usually show little or no change, although there is noticeable lack of blood in the 
tufts themselves In some areas the glomerular spaces are fiUed wuth an albuminous deposit 
W’hich is most marked round the penphery and is adherent to Bow'man’s capsule The 
epithelium of the first convoluted tubule show^s early degenerative change and the c3d;oplasm 
stains irregularljq the nuclei are pyknotic and there is usually an eosinophilic catarrh of 
the lumen These changes are observed both in traumatic uraemia and in death from 
intestinal obstruction [15] The most marked damage occurs, how'ever, m the loops of 
Henle, for which reason it has been named by Lucke “ lower nephron nephrosis ” [100] 
Degeneration of epithehum in this area is frequently patch}^ and the tubule is sometimes so 
distorted as to make it impossible- to tell wffiether it is of the ascending or descending type 
The importance of this widespread degeneration is often overlooked because there is a wide 

• Since ^%ntmg this article Harrison et al ha\ e shor\n that this can no longer be accepted since the) ha^ e 
found that the casts remo\ed bv micro dissection are Ireel) soluble in pH of 6 6 or loner and insoluble in 
an alkaline medium (Journal of Experimental Medicine 1947 86, 339 ) 
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\ anety of casts, mainl} of tw o tj pes, some composed of protein and others of pigment ongin 
The structure of the casts is of interest , the}'^ tend to form round particulate matter sucli as 
degenerated epithelial cells or crystals such as sulphanilamide In many cases the epithelium 
IS stopped and adherent to the outer surfaces of the cast Another cunous cast, which stains 
red Yuth I\raUoi3 and ma} contain pigment, is granular m appearance and consists of man\ 
distinct minute fragments The ascending convoluted tubule also shows complete destruction 
vath desquamation of epithehum which is stopped m a plicated concertina manner [37] 
All t3q3es of cast formations are seen Occasionally the cast is arranged peopherally in the 
form of a hollov C3dinder [42] The collecting tubules show degenerative changes, often mth 
casts shomng e^adence of regeneration and polymorphic infiltration When sulphanilamide 
has been a factor, the lumen of the collecting tubules may be encrusted with cr3^stals The 
intermedullar3^ and interstitial tissue is congested 



Fig 1 

Section at the level ol the loops of Henle showing the wide \ anety of 
casts which tends to obscure the tubular degeneration 


One of the most interesting features is the occurrence of venous thrombi in the boundai} 
zone associated vnth rupture of tubules into the veins [37, 66] \^Tien serial sections hate 
been cut it has sometimes been found that thrombi are adherent to a local lesion of the ^ e'lj 
vuthout evidence of tubular rupture [54] The interstitial tissue at this point is infiltrate 
vnth l3Tnphoc3des and histiocytes In other cases this infiltration may be isolated, an 
when an allergic ongin is postulated they may be largety eosmophihc Other investiga 0 
of the renal artenal S3'^stem have showm the presence of abnormal cells in the ]u\ta-g 
complex Goormaghtich [77, 78, 79] showed that such cells are more plentiful in penp 
cortical areas m the crush s3mdrome and may also be produced by incomplete ischaem 
the rabbit’s kidne3 The cells are thought to excrete renin and are said to be respon 
for the h3’^pertension which is a clinical feature 

The onty other histological finding which may be of significance is necrosis of t 
vein of the fiver In patients wfio survive for several days this is accompanied b} 
replacement and earl3’ fibrosis 

DISCUSSION 

Of etiological theones which have been advanced, that of tubular 
been generall3^ discarded Nevertheless B3wvaters [41,42] renewed interest in 
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iiul (hit niiL;lil lx diu to Inline of rcabsorption from the second con- 

\oIiital tubules b\ le.ison of the de])osition oi pi^oiient in the form of a hollow cast Such 
a deposit would cause desliuclion of epitluhum and renal failure A closely allied theory 
was su£:e;es(td b\ IVteis [12S] who clainud tint n nal failure w'as due to rise m the intra- 
reual picssure lie beheced that the ])iini>i\ < uisi of oliguria or anuria was decrease in the 
cffcctue filtration pussuie caused b\ intcistiti.d (udeina and dilatation of the tubules due to 
infianinntoix changes produced by nephiotoxin This theorj^ gains support on histological 
grounds because thcic is marked intiistitiil oedema but the absence of dilatation of the 
tubules and of the glomciular spaces makes it unlikely 

In a prcMous commumcation tlu author suggested that tubular degeneration w'as 
the precuisor of this s\ ndrome [54I It is a matter lor debate whether this is caused by 
nephrotoxic agents or b\ distuibance of tlx lenal circulation Suppoiters of the nephro- 



Fig 2 

Section of cortical area showing bloodless glomeruli degeneration of 
con^oluted tubules and cast formation in the ascending loop 


toxic theory base their conclusions on the fact that after injury to muscles, pigment may 
be found in the unne and in the kidney But the findings summansed earlier in this com- 
munication indicate that haemoglobin can no longer be considered toxic unless there is also 
damage to the kidney Furthermore the condition is seen also w^hen there is no evidence of 
haemolysed blood or of intravascular pigment [54, 100, 116] On the other hand it is possible 
that the investigations of Green and Stoner [82, 83] may have a beanng, for they demon- 
strated adenosine tnophosphate in increased amounts, both expenmentalty and clinically, 
in cases of injury, shock, burns, and ischaemia of muscle It is not yet clear w^hether such 
toxin has direct action upon renal epithelium or w'hether it produces alteration in the renal 
circulation 

The possibility that this sjmdrome may be due to changes in renal haemodynamics has 
been over-shadow'ed for some years, for it has been showm alreadji^ that renal failure is capable 
of demonstration by more delicate kidne}^ tests in shock and in the ma]ont3f of conditions 
classified in Table I 

The recent w'ork of Trueta and others [146] has helped to solve this problem 
They have showm that when rabbits are shocked by trauma or bleeding, ischaemia of the 
renal cortical area develops, wnth vaso-constnction of the renal arteries, thus suggesting that 
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there is considerable reduction of blood floAi causing anoxia of the kidne}'^ epithelium and 
final]}’ cortical necrosis of the kidne} This theor}’- is supported by histological studies Th 
fact that renal epithelium is susceptible to anoxia is well known [7, 106, 136, 147] It 1 
important to knou , therefore, the penod of time dunng which anoxia must be mamtamei 
before such changes become irreversible This vanes from animal to animal Allei 
[i, 2] found that rats were sensitn^e to renal ischaemia lasting no more than two hours 
Van Slyke et al [147] demonstrated that dogs could withstand ischaemia up to five hour 
and that the duration of renal ischaemia had a direct relationship to the mortahty rate 
\\ hen ischaemia was maintained for no more than three hours all animals were capable 0 
recoAcry, although there Avas urea retention for several days, AA’^hen the artenes wen 
restncted for four hours there u'as a 50 per cent mortahty rate, and when ischaemia w a 
continued for six hours no animal recoA^ered On this analogy it is thought that the lengtl 
of time necessar}' to produce such changes in the human being may be m the region of eigh 
hours or more This does not, hou’ever, explain the high mortalitj^ rate AA^hen there is alsc 
intraA ascular deposition of pigment Yuile et al [158], Avorking Avith rabbits, producec 
ischaemia by incomplete occlusion of the renal arteryy or by sub-lethal doses of sodium tartrate 
and found that when a non-toxic stroma-free haemoglobin Avas injected there \A'as significant 
nse m the mortahtj rate tVe confirmed this Avork and shoAved that the histological change; 
of traumatic uraemia could be simulated closely in rabbits by incomplete occlusion of the 
renal artery except that cast formation Avas largely of the albuminous ty^pe We show'ed alsc 
that the mortahty rate in rabbits after one hour of occlusion AA^as 20 per cent , after one 
and a half hours 60 per cent , and after tAvo hours 100 per cent [7] In subsequeni 
expenments the procedure uas repeated and stroma-free haemoglobin Avas injected 
intraA enoush The mortahty^ rate AA'as not influenced m cases of ischaemia for not more 
than one hour, but there was significant increase to a mortahty'" of 83 per cent Avhen 
ischaemia was maintained for ninety minutes [8] These expenments suggest that when 
there is shock sufficient to cause irrer^ersible degeneration of epithelium the chances of 
recoA'erA are matenally^ affected if haemoglobin is free in the circulation, but that Avhen 
ischaemia is of lesser degree, and there is sufficient normal renal tissue remaining, it is possible 
for the animal to excrete haemoglobin unthout further embarrassment of the kidney 


CLINICAL} RECOGNITION J 

For the traumatic surgeon it is the ability to recognise, preA'ent, and treat this condition 
AAffiich IS important The earliest sign is anorexia, accompanied by”^ hiccough, and fo owe 
AAithin a fcAA daAs by^ copious and effortless vomiting The tongue is dry^ The patiently 
droAA’sy'" and lie suffers hallucinations AAuth acute attacks of restlessness Localised areas 
oedema may dcAelop The tAA^o most characteristic symptoms, apart from 
ohguna and h\ pertension It may be difficult to recognise the oliguna unless an intake an^^ 
output chart is kept because these bear direct relationship to each other even although t e^^ 
may be considerable retention of fluid Examination of the unne may give no 
to the seA^enty' of illness because the specific graAuty'" remains constant betAA^een _ 
1018 Excretion of urea is fixed betAveen 0 9 mgm per cent and 1 6 mgms per cent 
pH IS held betAA een 5 2 and 6 4 In other cases there may^ be complete anuna In t e 
stages, AA'hen shock is sca ere, the blood pressure may'" be very'" Ioav, but as a rule 
deA^elops sloAAdy oa er a penod of day''S, the systolic pressure often exceeding - 
mercury One of the most remarkable features of the symdrome is the rapidity an 
to Avhich blood urea or non-protein nitrogen may nse The blood urea is 
than 100 mgms and anaemia is common Other associated changes are 
of serum potassium and inorganic phosphate, this being accompanied by a a i 
of serum calcium and serum proteins There may^ be reversal of the albumm-g 0 
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In a ]iu'\ions jnjui [5] it lias Ixlii slmwn Ifi n Ouic is also acidosis and hypochloraemia, 
but tins IS not nLCcs',aiih jiait of tlie s\ndii)iii( ''iiu(> it may also be found in any senously 
injincd patmiit In cases c\boie tbc limbs b at be n ciiisbcd, amputation does not necessarily 
pieccnt uncmia, doatb iisualh occuis httwem tli< si\th and eighth da3's [100] 

TRLAIMFNT 

Preientae treatment— It is estimated that fiom 16 to 19 per cent of deaths from gun-shot 
Mounds are due to triiimatic uraemia fiooj, ind that cvhen the sjmdrome is fully developed 
the mortality rate ma^' bo as liigli as 9t) per cent Preventne treatment is clearly of great 
importance Shock must be combated witli all possible speed m order to preyent irreversible 
kidnc3 changes Before major operations .irc undertaken the anaemia and electroljde water 
balance must be corrected in order that function ma^ be restored m the kidneys before added 
strain is throw n iijion them 1 ructa suggested that change in renal haemod5mamics may 
be precented bj splanchnic or spinal block [144] Porritt et al [130] reported unfavourably 
on this treatment but success has been achieced by earlj splanchnic block [86, 87, 135, 137] 
hen there is limb injury local treatment is important Patey and Robertson [126] 
adiocated firm bandaging in order to precent the decelopment of oedema or the release of 
nephrotoxic substances Eniergcnc} immobilisation is necessarj^ to avoid neurogenic shock 
Correction of electrolyte balance — \^ hen once the sjmdrome is established treatment is 
much more difficult Correction of the electrolyte balance maj'' not always be successful but 
nevertheless it should be put in hand immediately [5, 91, no] In assessing the quantity of 
sodium chlonde, sodium bicarbonate, or sodium lactate which should be given the formula 
of Discombe (1943) has given the most consistent results [58] The calculation is based upon 
the approximate weight of the patient in kilogrammes, and the plasma level of chlondes 
expressed as sodium chlonde Tlie amount of salt which is necessarj' to correct plasma level 
IS estimated bj’’ the formula G W being the w'eight of the patient m kilogrammes, 

X the level of chlonde expressed as sodium chlonde, and G grammes The bicarbonate 
necessary can be calculated by the formula gQ~ - ^ - G W being the weight of the patient 

an kilogrammes, Y the level of COo combining power expressed m vols per cent , and G 
grammes In practice this second calculation has not been found necessary unless the level 
of CO, combining powder is below 30 vols per cent Further disturbance of the electrolyte 
balance may be showm in the fall of serum calcium and the nse in serum potassium These 
changes together may cause serious cardiac complications if the level of potassium exceeds 
40 mgms per cent there is danger of fibrillation and death [91] Sudden death is often 
observed m cases with oliguna [113] For this reason care should be taken to avoid sudden 
and unnecessary movements of the patient The use of a gastnc tube with continuous suction 
IS valuable [91] not only because it avoids the unnecessary distress of vomiting but because 
It reduces the level of serum potassium, potassium salts being excreted freely m the gastnc 
juices The calcium level is corrected by intravenous injections of calcium gluconate 
Management of water metabolism — Control of fluid intake is often more important 
than correction of the electrolyte balance In consequence of oliguna there is accumulation 
of fluid wuthm the body with oedema of the lungs and overloading of the circulation 
The amounts of fluid needed in twenty-four hours can be estimated bj^ adding the volume 
of unne and vomit excreted the previous day to the amount of fluid presumed lost bj 
the lungs and sweating (which may usually be taken as 1000 millilitres per daj [113} 
In order to ensure that the fluid is absorbed it should be given in the form of an intravenous 
dnp Although this may lead to difficulty m introducing sufficient sodium chlonde solution, 
as much as 4 per cent can be given without harm provided that the plasma level of sodium 
chlonde does not exceed 475 milligrammes per cent 
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Use of sodium sulphate — It has been suggested recently that the administration of sodium 
sulphate is of benefit [124] but former impressions proved disappointing It is submitted 
that sodium sulphate should be used onty for the initial stages of sulphamlamide poisonini 
before kidne\ tubular damage has occurred This may cause sudden diuresis \nth tb 
possible ejection of crj^stalhne deposits of sulphamlamide or haemoglobmunc casts 
Artificial kidney — This new treatment has aroused much interest, it is designed to remou 
the toxic products resulting from renal failure and to give time for the kidney to regeneiate 
A sufficient number of cases has now been published to show that the method warrant' 
further stud}'- [97] At the same time it must be recognised that the dialysing fluid is 0 
the simple electrol}te water type which allows passage of water into the circulation 0 
the patient vith consequent overloading Furthermore the machine is bulky In a papei 
shortly to be pubhshed it is hoped to show how these difficulties have been partly overcome 
Peritoneal dialysis — There are two dangers in the technique of pentoneal dialysis in vhicli 
large quantities of sterile isotonic fluid are injected into the pentoneal ca^^ty and subsequent!} 
extracted Not onl} is it difficult or impossible to -withdraw aU the fluid, but it is difficult 
to a^ Old pentonitis due to contamination of the fluid vuth pathogenic organisms 
Renal decapsulation — Surgeons have advocated bilateral renal decapsulation mth the 
object of reheiing increased intrarenal pressure The procedure is said to be performed 
easih and often to be foUoved by diuresis [12S] This was not confirmed by Styron and 
Leadbetter [141I who performed decapsulation of one kidney and by uretenc cathetensation 
demonstrated clearl} that there was no difference in function of the two kidneys, either 
in the acute or in the convalescent stages It would seem that much more justification is 
needed for the adoption of so heroic a measure in patients who are desperately ill 

SUMMARY 

Traumatic uraemia is of particular significance to orthopaedic surgeons m so far as this 
complication is responsible for high mortality in cases of severe injury, crushing injui}, 
traumatic shock, gun-shot wounds, incompatible blood transfusions, and the misuse of toumi 
quets In this contnbution the association between muscle injury and renal failure is 
reinev ed 

The sjmdrome of the " crush kidney,” which at first was thought to be the result of 
deposition of mj ohaemoglobin m the renal tubules, is almost certainly due to the associa- 
tion of many factors, all of which lead to alteration of the renal circulation and rena 
ischaemia 

Certainly the combination of ischaemia of the kidney vath deposition of pigment an 
haemolysis of blood causes a high mortality in animals, and it is beheved that this ma} 
account for the serious prognosis in human cases where there is both shock and aemo } 

Disturbance of water balance, allergic phenomena, and chemical nephrotoxic 
are also discussed The pathology is considered together wth significant changes m 
blood chemistr}' 

A plea IS made for early recognition of this chnical syndrome iwth its c arac 
features Important aspects of treatment are discussed The dangers of excessive m 

infusion are emphasised ccuratc 

Closer investigation and further research promise to throw light on the more ^ 
localisation of function m the nephron, to add to our knowledge of traumatic artena 
and to explain many orthopaedic problems which hitherto appeared msoluble 
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tightening of the capsular fibres so that passive flexion of the humerus is brought to a stand 
still Show also that previous lateral or medial rotation of the humerus (or converse rotation 
of the scapula) has a similar effect 

The experiment analysed — We aU know that any part of the humerus distal to the shoulder 
]omt mo\es along a cmx'-ed hne — the arc of swmg The sum of aU the possible arcs of smng 
constitutes a cuix^ed surface — the “ sphere of movement ” This surface is not actualh 
part of a true sphere but there is no loss of generality in considenng it to be so 

Fig 7 IS a picture of a sphere Its " south pole ” is shown as weU as a portion of its 
equator and half of two mendians (ES, WS) which are 90 degrees of longitude apart 

Consider the displacement of a small arrow upon the surface of this sphere. To begin mth 
it IS placed pointing westwards at the south pole It is then made to shde along the mendian 
SW until it reaches the equator It is then made to shde eastwards along the equator until 
it reaches the ongmal mendian ES Look agam at the arrow shown at the south pole Imagine 
tins arrow to be shd northwards along the mendian SE It is clear that the arrow at E will 
be rotated 90 degrees in a clockmse direction compared with the arrow which has been 
mo% ed up directl}^ from S It is also clear from the picture that this rotation has been accom 
phshed dunng the simple shdmg movement from W to E , 
for the arroM v ould show no rotation if it were moved back 
from to S This example is a very simple case of the 
effect of tv 0 successive displacements of a ngid body upon 
a cur\ ed surface, and vull repay careful study 

The arrow can be moved from S to E m two ways 
either along the direct path SE , or along a tw'O-leg path- 
va\ S^^-'\'^E, the two legs ha\nng only one point (W) m 
common Such a two-leg pathway %viU be called a diadochal 
path, and the corresponding movement a diadochal 
mo^ement (Gr d-iadochos, successive) The arrow-sphere 
experiment is a special case of the working of a general 
lav , nameh' that e^ er)' diadochal movement is accompanied 
b\ rotation of the bone about its long axis, unless of course 
some counter-force is apphed to prevent the rotation Let 
us caU this rotation the conjunct rotation, since it is 

mechanicallv conjoined vuth diadochal movement We have to ask what is its nature, 
and v'hat is its amount? / 

The ansv ers to these questions are contained m a general theorem which has been 
stated and pro\ ed elsewhere (MacConaiU 1946b) This takes account of all possible hin s 
surface, and all possible kinds of movement upon them, the ‘‘parallelogram of 
a nunor coroUaix of it The most general form of the theorem is needed for an understan 
of the vorkmg of the diverse t 5 ^pes of articular surfaces, but it is not necessarj^ 
purposes of this paper ^tffiat is necessarj'^ is to consider that part of the theorem ' 
deals vith con\ ex surfaces It can be illustrated in the particular case we are now consi e 
First, then, exanune the nature of the rotation Look agam at Fig 1 The la 
path S\'\ IS a clockwnse path , the conjunct rotation of our arrow was a clockvise ro ^ ^ 
Had the path been SE-EA^'', the conjunct rotation v^ould have been anti-clockivise ^ ^ ^ 
it vould have been of hke sense to the sense of the new diadochal path Expres 
generahsation the conjunct rotation associated with a diadochal movement is ^ 

clocho-ise accoiding as the diadochal movement is clockwise or anti-clockwise respec ivej ^ 
flexion of the nght shoulder followed by backward svnng of the arm is, from t p' 

pomt of vaev , a clockvase movement So also, from his point of view, is latera r 
the arm Agam, abduction of the arm at the right shoulder followed b}'^ forwar svm 

A^D JOINT strcr' 



Fig 7 


Diadochal movement is accom 
panied by rotation of the on 
about its long axis 
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aim ]•' fiom tlic subject ’s \ icwpoiiit, an anli-clockwise movement In this case the conjunct 
lotadon IS anti-cIock\Msc— that is, medial lotation of the arm 

SoLOiidlv, what is the amount of liie conjunct rotation? The precise solution of this 
jiioblem IS of tlieoictical rathei than practical interest, but it can be understood easily from 
Fig 1 In tins lignie, tlic lines SW, WE, and ES cut each other, two by two, at right angles 
The wliole liguie S\\’E is a splicrical triangle, and the sum of its contained angles is three 
nght angles In tins case the conjunct rotation was 90 degrees — that is to say three nght 
angles less two light angles Ihis result can be generalised the magnitude of conjunct rotation 
11 equal to tin diffiunct bitaiiii tao light angles and the sum of the angles of the triangle formed 
by till taO “ hgs ” of the diadochal path and the " diicct ” path between the first andlast positions 
of the bonv point considcud In practice, this magnitude is equal to the angle between the 
plane of the " direct ” swing and the plane of the first stage of the diadochal path The 
reader is referred to the jiaper cited abo\e for the justification of the approximation It is 
not self-evident 


THE PRACTICAL SIGNIFICANCE OF CONJUNCT ROTATION 

The jihenomenon of conjunct rotation has a beanng upon three matters of interest to 
orthojiaedic surgeons 1) the actions of individual muscles and muscle groups, 2) the move- 
ments studied 111 industrial physiologj', 3) the diagnosis and therapy of affections of the 
limbs Detailed consideration of the first and second topics must be deferred but the general 
significance of the law’ of conjunct rotation is clear The example of the shoulder 
joint will ser\e 

hen the arm hangs bj^ the side the long axis of the limb — that is to say the axis of 
medial and lateral rotation — coincides w’lth an axis normal or " perpendicular ” to the earth 
When the limb is swung first forw'ards and upwards, and then backwards, the second or 
backw’ard movement is actuallj^ a swing around that vertical axis We have seen that lateral 
rotation is thereb)^ produced In other and more general w’ords the result of movement around 
a standard axis is independent of the pailicnlar muscle mechanism by which that movement is 
brought about When the arm hangs by the side lateral rotation is largely the business of teres 
minor , w'hen it is in a honzontal plane it is largely the business of the back part of the deltoid 
muscle The cerebro-cortical “ picture ” is reahsed by one set of spinal nerves in one position 
of the limb, and by another and largely different set of spinal nerves in another position of 
the limb The proof of this statement hes in the fact that the teres minor is capable of adding 
to conjunct rotation by active contraction at a rate exceeding that which it requires for 
" taking up its slack ” The taking up of slack is controlled sub-corticaUy, whereas the extra 
adjunct contraction is a cortical affair This concept leads at once to differentiation between 
two types of sjmergj’, and two types of antagonism 

The simple backward swing of a flexed humerus requires synergic relaxation of the 
medial rotators if conjunct lateral rotation is to be permitted There is no consciousness of 
that lateral rotation, not even in the mind of this wnter when he performs it ' There is none 
of that “ sense of effort ” to which Arthur Lynch has directed attention (Lynch 1923) and 
which IS the accompaniment, however muted, of cortical activity Furthermore, diadochal 
lateral rotation of the arm can be earned out passively upon a completely relaxed subject, 
in w'hom the cortex is inhibiting rather than relaxing the musculature The synergic relaxa- 
tion in conjunct rotation must, therefore, be earned out by a nervous mechanism w’hich 
differs in part from that which comes into play m adjunct or “ active ” rotation Now the 
" rotator ” muscles of descnptive anatomy are deep muscles, and conversely Hence it may 
be possible to test spasticity of the deep muscles by carrymg out passive diadochal movements 
and returning the hmb to the same plane as that from which it started , mabihty to maintain 
the imposed rotation would be a certain sign of spasticity 
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Rehabilitation exercises — The phenomenon of conjunct rotation appears to offer a means 
of exercising muscles which are too weak to raise the hmb as the}^ should normally do Since 
diadochal mo^ement demonstrates that the action of flexors, extensors, abductors, and 
adductors includes a rotator component, it follows that rotations earned out actively or 
passively, in the bed or convalescent chair, wiU call forth contractions of aU the muscle fibre; 
of the joint which is moved There is no need to enlarge upon this de\ace, it is no doubi 
videl}’^ used ahead} , and all that this \%Titer washes to show is that such simple e\erci‘;e- 
ha^ e a mechanically rational basis 


SUMMARY 

1 T\vo successive mov''ements at a joint, if not in one and the same plane, constitute a 
diadochal movement 

2 Diadochal movements impose conjunct rotation upon the bone which has been moved 
This may be countered by a rotation of opposite sense 

3 All muscles of a giv’^en joint are, therefore, rotators in some degree 

4 Upon the basis of these pnnciples diagnostic and therapeutic suggestions are made 
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POTT’S DISEASE OF THE SPINE WITH RUPTURE 

OF THE AORTA 


E \\ SOMIKMLU VND ] W ISH VKl OsWESTRY, EnGL’^ND 
} loiii the Jiobnl Joiic<: and Hunt Oithopacdic Hospital Shiopsliiie 

Death as the result of tubciculosis of the spnie occurs with sufficient frequency to call 
for no special comment, but the clinical histones and causes of death in two patients recently 
treated m this hospital for tuberculous disease of the spine were of considerable interest 
In the first case the diagnosis of tuberculous disease was proved, but in the second case their 
\\ as some doubt 

Case 1 Mrs E S , 22 > cars of age, was first seen by the local tuberculosis officer m 
1041 Ulcerating tubeiculous glands in the neck, previously treated m Januarj^ 1942 by 
surgical excision and deep X-ra^ thcrapj , had subsequent^ broken down Further con- 
ser\ ative treatment had been recommended but had been refused by the patient She was 
next seen in June lOdl with tuberculosis of the spine involving the tenth and eleventh dorsal 
A ertebrae and the mter\ enmg disc There w'as collapse of the bodies of both vertebrae 



Fig 1 

Case 1 Radiographs June 1945 showed a large 
mediastinal abscess pushing the trachea forwards 





Fig 2 

Case 1 Barium sw allow June 1945 shows leakage 
from the oesophagus into the mediastinum 


(Fig 3) Routine X-ray examination of the chest at that time show'ed a large mass m the 
superior mediastinum pushing the trachea forwards (Fig 1) This w'as thought to be a 
collection of tuberculous glands wffiich was breaking dowm, or alternatively a parat^ertebral 
abscess arising from a tuberculous lesion m the upper dorsal spine, but there was no radio- 
graphic etudence of bone destruction at this level The abscess ruptured into the oesophagus 
and caused mediastimtis At that time the patient w as very ill , there w'as pjuexia with a 
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temperature of 101°-102° F She was treated on a plaster bed and her general condition 
impro\ ed Radiographic examination after a banum swallow showed that the barium leaked 
out of the oesophagus and tracked dorrmwards in the mediastinum (Fig 2) 

In klarch 1946 she was admitted to this hospital Her general condition was poor Slie 
had a hectic flush and evening pyrexia She was thin and wasted, and her appetite was poor 
There Mere scars of healed sinuses m the nght side of the neck and a few small hard glands 
No abscess M'as palpable and there M'as no paraplegia 

Immobilisation on a plaster bed and open air treatment M'as continued and althoiigli 
her general condition remained poor, and she developed oedema of the ankles, the spinal 
disease became quiescent and there was radiographic evidence of sound fusion of the affected 



Fig 3 


Radiographs June 1945 shoM tuberculosis 
of the spine m^ oh mg D 10-1 1 but there is no 
e\ idence of a spinal lesion at the level of the 
mediastinal abscess or the oesophageal leak 



Fig 4 

Radiographs, November 1946, shov that 
the original lesion at the level of D lU-n 
has healed but there is now destruction ana 
collapse of the eighth dorsal \ertebral bod> 


V ertebrae Repeated X-raj' examination of the upper dorsal region failed to show ewdence 
of bone disease and the mass which had prenously been noted was no longer evident 
Nov ember 1946 an abscess could be felt m the right loin, foul smelling green pus was aspira e 
and streptococcus vindans was grown on culture of the pus No tubercle bacilli were m 


Later 


on film examination and no positive result followed inoculation into a guinea-pig 
radiographic examination showed actwe disease of the body of the eighth dorsal ver e 
with marked destruction and collapse (Fig 4) The abscess refilled and was aspirate on^ 
more but nev'ertheless a sinus formed There was marked anaemia (haemoglobin 30 per 


en 


red cells 1,800,000, colour index 0 85) Three transfusions of blood, one pint each, veregi 
Diarrhoea was persistent but there was no malaena and no frank blood in the stool 
On December 6, 1946, the patient suddenly felt faint She passed three pints o 
per rectum Shortly afterwards she passed another pint of blood Then she le 
M as no v'omiting and no blood appeared in the mouth 
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t pen ntinii Jhcic M.is a l.ugo abscess in the nght loin extending to the mid-dorsnl 
g on 'vns no dilatation of laige 01 small intestine, and no blood within the gut but 

there .as a little st nn.ng of one part of the ilc um 1 he stomach eontamedTne anf a haH 
pints of blood, the jn loins being tightly contracted A few tubercles .ere found on the wdls 
o the small intestine 1 he spleen . as small 1 he liver and kidneys were normal I "JL 


Oesophagus 
forming 
anterior 
wall of 
abscess 
cavity 


Eighth rib 


Aorta 


Sequestrum consisting 
of half the eighth dorsal 
vertebral body 


Aorta 



Point of 
eighth rib 
perforating 


Oesophagus. 


Fig 5 Fig 6 

Posterior Vie\\ Anterior View 

Post-mortem specimen showing mediastinal abscess cavity (Fig 5) the anterior wall of which is 
the remains of the oesophagus cvith the eighth rib sprung fonvards m consequence of erosion of 
its neck so that it has perforated the oesophagus and the aorta (Fig 6) The large sequestrum 
consists of half the eighth dorsal vertebral body it acted as a ball-valve blocking the upper 
oesophagus and thus preventing haematemesis when the aorta ruptured 


At the level of the eighth dorsal vertebra, and extending upwards for three inches 
was a firm fusiform mass m which the oesophagus and postenor wall of the aorta were in- 
volved There were many surrounding adhesions This mass proved to be an abscess, the 
postenor wall of which was formed by canous vertebral bodies and the antenor wall by the 
remains of the oesophagus, which was almost unrecognisable, and the aorta Perforating 
the postenor wall of the aorta was the proximal end of the eighth nb, eroded through its 
neck by disease, thus producing an aortic-oesophageal fistula (Figs 5-6) The abscess 
measunng three inches long b}^ two inches .ude, had a thick fibrous wall \^hthin it was a 
free sequestrum, the size of a walnut, consisting of the antenor half of the eighth dorsal 
vertebra The whole of this body was destroj'^ed and there .as also erosion of the bodies 
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of the Sixth and se\ enth dorsal vertebrae The earlier lesion of the tenth and eleventh dorsal 
vertebrae was healed, but the bony fusion was less sound than had appeared to be the ca^c 
from radiographic examination 

Comment This case presents several features of interest 

1 In the first place, early excision of tuberculous glands m the neck appears to ha\e 
disseminated the disease and accounted for a metastatic focus of tuberculous infection in 
the tenth and ele\ enth dorsal vertebrae 

2 Infection of the eighth dorsal vertebra was due to direct spread of infection from the 
abscess, recognised radiographically m the supenor mediastinum, which was onginall)' a 
tuberculous abscess from mediastinal glands but became secondarily infected ivith strepto 
coccus \'indans from the oesophagus, which at that time appeared intact No evidence of 
bone infection m this region was found until eighteen months after the abscess was first 
obser\ ed 

3 The mediastinal abscess subsequent^ ruptured into the oesophagus, and possibl 3 
into the mediastinum as well Although the appetite of the patient was poor there was no 
d 3 '^sphagia, liquid and solid foods were swallowed easily The post-mortem findings show 
that the food must ha^^e passed actually through the abscess cavitj^ 

4 The next unusual occurrence was erosion of a rib through its neck so that the nb 
sprang forward and perforated both the wall of the oesophagus and the aorta, thus causing 
death 

5 FinaU}^ the manner of death presents problems for consideration It would seem 
reasonable to expect that if a communication was established between oesophagus and aorta, 
haemorrhage would occur through the mouth This, however, was not the case, the blood 
tra\ elled downwards through the intestine and was passed per rectum Clearly some valvular 
action had taken place at the upper end of abscess which closed the oesophagus It is 
suggested that the large sequestrum Ijang free in the abscess may have been forced upivards 
b 3 the influx of blood, thus blocking the oesophagus at its upper end and acting as a ball- 
\ ah e It IS also interesting that although the stomach w'as full of blood there was no trace 
of blood, apart from a little staining m the ileum, from the pylorus to the anus 

Case 2 Mr W R , aged 37 5 ^ears, was first seen in June 1944 complaining of pain m 
the back Radiographs showed a destructive lesion of the intervertebral ]omt between the 
tvelfth dorsal and first lumbar vertebrae which was diagnosed as tuberculous fFig 7) He 
V as treated m recumbency on a spinal frame for sixteen months and v as discharged from 
hospital in November 1945 wearmg a back support 

In Apnl 1946 it vas found that the disease had extended (Fig 8) and antero-postenor 
radiographs showed a soft tissue shadow which was suggestive of abscess formation Furt 
m-patient treatment was recommended but this was refused 

In Januar}^ 1947 he w^as readmitted and put on a frame His general condition 
fairh good and there was no pain in the back, no kyphosis, and no palpable abscess f a 
graphs showed that the area of destruction had increased Moieover, an 
hollowaiig of the twelfth doisal vertebral body had developed (Fig 9) and the possibi } 
neoplasm ot the spme w^as suspected Punch biopsy in October 1947 showed no endence^^ 
tumour There w as pus, wuth cellular debris, but no micro-organ’sms, and cultures rem 
sterile The ^^^assermann and Kahn reactions were found to be strongly positive and a co 
of anti-s 3 q)hilitic treatment w as instituted 

In No\ ember 1947 the patient complained of pain m the left loin, of sud 
accompanied b 3 '^ nausea, vomiting, and a sensation of fuUness in the abdomen 
exammation revealed a large, firm mass m the epigastrium extending under ^ 
margm wath an upper hmit which could not be reached The swelling pulsate 
difficult to determme whether the pulsation w'as expansile or transmitted ^ 
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Fig 7 Fig S 


June 29 1944 April 4 1946 



Fig 9 Fig 10 

August 12 1946 December 2, 1947 


Case 2 A destructi\ e lesion at the le\ el of the D 12 El, u as diagnosed as tuberculosis (Fig 7) 
During the next ten months the disease extended (Fig S) Unusual hollowing of the twelfth 
dorsal vertebra then dereloped (Fig 9) Two months later tj’pical aneurismal erosion was 

obMous (Fig 10) 
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shov ed still further destruction of the front of the vertebral bodies which b}^ then u as char- 
actenstic of aneunsmal erosion (Fig 10) The question remained whether the erosion nas 
due to an aneunsm of the abdominal aorta, comcident with a tuberculous or gummatous 
lesion of the spine which happened to be at the same level, or whether vertebral erosion 
might be due to the transmitted pulsation of a tuberculous spinal abscess If the latter 
altematiA^e was correct the abscess was obnousl}'- approximating so closely to the abdominal 
aorta that there was danger of erosion of the wall of the arterj^ with secondarj'^ rupture into 
the abscess cainty such as had occurred in the first case In this event evacuation of tlie 
abscess through a postenor approach was desirable, on the other hand such a procedure 
uas not to be undertaken until the surgeon was sure that he rmght not open an aneunsm i 
An abdominal laparatomy was therefore earned out and the mass was found to be a large 
aneunsm of the abdormnal aorta extendmg above the diaphragm The patient made an 
uneventful recover}^ from the operation On January 12, 1947, he complained of sudden 
d} spnoea and pain in the left side of the chest He died in twentj'^ minutes 
Post-moitem findings — Post-mortem exarmnation showed that the left pleural cant}^ uas full 
of blood The arch of the aorta showed extensive syphihtic aortitis but no aortic incompetence 
The heart uas normal but there was excessive fluid in the pencardium A large mass, 
extendmg through the diaphragm, proved to be a very large aneunsm of the aorta extending 
from the lei'el of the third lumbar vertebra to that of the seventh dorsal vertebra, lying 
chief!}" m the left side but also extendmg to the nght side of the mid-hne below the diaphragm 
In the intra-thoracic part there was a perforation rather more than two centimetres m 
diameter The uall of the aneunsm was very fnable indeed It was not opened The whole 
specimen including the i ertebral column was removed in one piece and preserved in fixatn e 
Host unfortunatel}", tivo da}"S later the hospital was destroyed by fire The pathological 
department and this particular specimen were lost No dissection has been possible 
Discussion — Owing to loss of the specimen the diagnosis cannot be stated until certainty, 
and ei"en the correct sequence of events is left in some doubt The initial radiographs (Fig i) 
suggested that m the first place there ivas a simple destructive lesion of the spine which was 
probabl}" tuberculous but might have been gummatous m ongin Later radiographs showed 
stnking increase m the destructive process, uuth change m its nature from that of a simple 
mten'ertebral mflammator}" lesion to that of typical aneunsmal erosion It is believed that 
a S} philitic aneunsm of the aorta developed at a later date than the spinal lesion, and because 
the bone belund it w as softened by mcompletely healed disease the aneunsm caused secondai} 
pressure erosion It is interesting to note that although the aneunsm extended over eig 


vertebral bodies onli those involved in disease showed erosion 

Re-exammation of the antero-postenor radiographs taken in September 1919 
eiudence of tw’o soft tissue shadows, one overlyung the other, presumably one w'as due 
the spinal abscess and the other to the aneunsm The radiographs taken three months a er, 
and two weeks after the sudden onset of pain in the left loin, show loss of the clear-cut s a 
on the left side, a more fusiform shadow on the nght, and a new shadow of a large mass 
the left chest It ma}" be that the sudden attack of pain was due to rupture of the 
into the abscess caiuty, with subsequent upward extension of a false aneunsm m 


mediastmum u hich finally ruptured into the left pleura 

Unfortunatel} there are a number of points which cannot be determined with ce ai^^^ 
1) IVas the bone lesion of the spme tuberculous or s}"phihtic^ 2) Was the aortic 
secondary" to the spinal lesion or w"as it coincidental 3) Did the aneunsm 
abscess canty and into extra-pentoneal tissue causing a false aneunsm, or was 
fusiform aneunsm wfiich increased rapidty in sire until it ruptured ’ 


, . p3.ton 

We are indebted to Sir Reginald Watson- Jones for permission to report these cases an 
Tuberculosis Oincer for Cambndgeshire for earlj clinical details and radiographs o 
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CONGENITAL ABSENCE OF THE HUMERAL HEAD 


Repoil of Two Cases 

A i \M)HI \SI N, ( \LCUTTA, INDIA 
1 I out Ciilcii/la Midica! College 

Tlie pin pose of tins ailiclc is to picsent clinical data, review the literatnre, and speculate 
as to the origin of a rare condition 1 he first case here recorded had been passed over with 
the reinarh that “ the condition is probablj congenital " Attention was aroused when a 
second case was seen a few months later 

CLINICAL MATERIAL 

Case 1 B S , aged 26 icars — Of normal appeannee with powerfully developed muscles Abduction 
and medial rotation movements of the right shoulder joint were almost completely lacking The right 
humerus was ten inches long and the left eleven and a half inches long There was no history of injury 
and no other c\planation of the condition which had been present as long as the patient could remember 





Tig I 

Case 1 Congenital absence of humeral head showing the flat surface of the 
humerus the well-developed greater and lesser tuberosities and the outward 
bow of the shaft of the humerus 

Radiographs showed that in place of the usual head of the humerus there w as a flat surface w ith a small 
central boss projecting about 4 mm (Fig 1) The articular surface was twice the length of that of the 
glenoid The greater and lesser tuberosities were well developed and the inter-tubercular sulcus was 
seen clearly on the outer surface of the bone The shaft had a distinct outw ard bow w ith its summit at 
the deltoid insertion The cortox was thick and dense on the outer side but it was thin on 

the inner concave side The glenoid was flattened with a slight concavitj^ opposite the central boss of 
the humerus A tubercle was present above the glenoid The coracoid process was developed normallj 
The left shoulder joint was normal 
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Case 2 Z M K , a healthy Sepoy, aged 28 years — This patient stated at once that disability of the 
shoulder joints had been present since childhood but not to such a degree as to affect his capacity as a 
fighting man He m as someu hat indignant that his fitness for serv ice should be questioned On e\ainma 
tion he i\as found to be normal except for the upper arms and shoulder joints He iias uell dei eloped 
Both upper arms u ere short but the forearms were of normal length (Fig 2) The right humerus measurec 
nine inches and the left ten and a quarter inches Judging by the position of the lateral condyles then 
was lateral rotation deformitv of the right humerus Abduction was limited by bone block (Fig 3) 
Radiogtaphs showed gross deformitj of both humeral heads and glenoids As in the first case the humer: 
w ere shortened and bow ed outw ards and the cortex w as th cker on the con\ exity and thinner on the con 
camtj In order to gain information as to the shape of the joint surfaces radiographs were taken in the 
position of adduction abduction and lateral rotation and also from the axillary view The findings were 



Fig 4 Fig 5 

Case 2 Bilateral congenital absence of the heads of the humerus Note the 3) 

upper arms (Fig 2) Abduction mo\ement of the shoulder is limited bj^ and the 

In both arm=' the shaft of the humerus is bowed there is alteration of cortical 

glenoid boss is a com ex protrusion fitting into a conca\ e humeral head (Figs 4 a ; 
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\lioul<ln — 1 liL gl( noid \\ IS iL|iiLstntc(l In i boss of bone il the upper end of the axillary border 
of till. St ipnli \l)o\( ind below tins rtidnntnl stpn ittd fioin it by well-defined grooves could be seen 
the snpngknoid uul infrigUnoid tubereles thtst stniiluies and the coiacoid process appeared to be of 
norm \1 sirt The upper i ml of the humcius w \s ie))iesLntcd by four bone eleeations surrounding a 
coneax it\ tlnikx ifionsitpuseiUingthegre iltrlubuosiU the lesser tuberosity and the rather exaggerated 
facets of the infris]un tins ind tties ininoi nuistks Ihe shaft of the humerus showed bowing and altera- 
tion of eorlieal densitx (1 ig -1) 1 he ixillarj \iiw showed tint the glenoid boss was a convex protrusion 

fitting into a cone ive hiinural head I eft •ilioiihfii - 1 lie glenoid boss was larger than on the right side 
and the humeral joint surface w is more shallow and more vertical Its lower lip vvas composed of dense 
bone uul was pressed down The suiirigknoid tubereic was not differentiated The lesser tuberosity was 
more pronounecd thin in the light humerus but the greater tuberosity and the bowing thickening and 
trabeeiilation of the shaft were similar (1 ig a) \n axillary view showed similar reversal of the ball and 
socket arrangement of the joint 


REVIEW OF LITERATURE 

Extensne seaicli of the literature' Ins disclosed only si\ cases with deformity similar to 
that now described Lew in (1011) reported tu o cases The first had bilateral but asymmetncal 
deformitt On one side there was a convex gleneiid, and a concave humeral head, suggesting 
absence of only jiart of the capital epiphysis (Tig 7) On the other side the joint yvas formed 
of a humeral surface ythicli was slightly S-shaped, filling a corresponding glenoid surface 
(Fig G) , there w as no y cstige of the head and the glenoid was more dev^eloped than its felloyv 
Leynn’s second case showed unilateral deformity v'ery' similar to that of his first case, but it 
yvas complicated by ankydosis of the elbow and Madelung’s deformity (Fig 8) Walter Muller 
(19 3G) described three cases with deformities of yaryung degree (Figs 9, 10, 11) AU three 
patients had other congenital bone and joint deformities Brailsford (1944) recorded another 
case No details were gu en but it yvill be seen from the radiographic tracing that the appear- 
ances are similar to those of Leynn’s first case (Fig 12) 

DISCUSSION 

This group of cases represents y^aryung degrees of a ty^pical but hitherto unrecognised 
deformity of the shoulder joint The essential features are complete or incomplete absence 
of the humeral head with a rudimentary glenoid The deformity may be unilateral or 
bilateral , it may^ be isolated or it may'^ be one of a number of deformities in the same patient 
It IS associated yvith relatiy'ely^ slight disability Both patients w'hose cases are now recorded 
fought as combatants through the 1945 Burma campaign The ball and cup arrangement of 
the shoulder joint is rev'ersed or it is replaced by a saddle-shaped articulation There seems 
to be correspondence between the degree of capital deficiency and the state of dev'^elopment 
of the glenoid (JIuller’s three cases— Figs 9, 10, 11) It appears that lack of the capital 
epiphyisis, or of its cartilaginous and precartilagmous stages, causes corresponding lack of 
the upper epiphysis of the glenoid-complex while the main body of the glenoid continues to 
develop 

These observations suggest that the defect occurs at a very^ early stage of embryonic 
hfe and that it is due to failure of dev^elopment of the tissue in which the capital epiphysis 
should form The observ'^ation that centres dey^eloping late and outside the joint capsule are 
present and vy^ell formed, yv^hile those developing early and inside the capsule are not present, 
or are present only in rudimentary form, also indicates that the defect occurs in the early 
period of development of the primitive joint 

Further support for this hypothesis is gained from consideration of the experimental 
yvork of Murray, Fell, and Robison Murray (1926) showed that joints develop charactenstic 
shape even w'hen grafted elsewhere so that they'' are remote from the normal influence of 
contiguous structures Clearly the general form of a joint is determined by' intrinsic influences, 
although structural details may be the result of “ mechanical forces Fell and Robison 
(1929) came to similar conclusions The problem as to how two opposing rudiments, developed 
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from a common mesodermal mass, are able to separate and become movable and 3^0! be 
interdependent and complementar}^ was considered by FeU and Canti (1934) using Canti’s 
technique of cinematography m observing and recording in vttio the development of tissues 
(1928) FeU and Canti showed that joint formation is not caused by the presence of a layer 
of non-chondrogenic tissue across the site of the future articulation as suggested by the 
studies of Murray (1926) and Warren (1934) These studies demonstrated that the anan 
limb bud IS a mosaic sy^stem and suggested that separation of the articular surfaces might be 
an expression of this already existing mosaic FeU and Canti, m the same report, produced 



Fig 6 I ig 7 Fig S 


Levin’s first case — right Levin’s first case — left Lev in’s second case 



Fig 12 

Brailsford’s case 


evidence for important conclusions 1) The earlier stages of joint formation can procee m 
the complete absence of muscular action and of nerve and blood supply 2) Joint 
can take place in the absence of the presumptive joint region 3) Joint formation m 
absence of the presumptive joint tissue is controUed by two factors — (a) the amoun 
tissue removed, (6) the degree of development of the blastema up to the time of opem ^ 

4) The articular ends of the long bones cannot develop their normal shape after remoi 
the presumptive articular tissue -pn 

From these considerations it may be supposed that the deformity^ under consi 
arose at the presumptive stage, smee only those parts entenng into the formation 
pnmitive joint appear to be affected Extra-capsular structures developed norma y 
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foi 111111(11 \ Illations wliitli may bo ascribid to altered mechanics At a very early stage, 
mIkii the jniiiiitne joint had just begun to foiiii an accident occurred which altered the 
jiiocess of sejiai itioii in tlic iiusciichj me to form tlie articular ends The brunt of force of 
the iccideiit seems to ha\e fallen Ujioii tlu hunitial head, because m all these cases the 
glenoid IS at least jiieseiit m iudunenlai\ foim wheieas the complementary head of the 
humerus is senoiisb dclieieiit m e\ery ease When the cases are set out m order it is seen 
tint the degiee of de\ tloiimcnt of the glenoid bears inverse relationship to the extent of 
humeial defect If the humeral defect is minimal, the glenoid is well formed, if the humeral 
element is missing complctelj , the glenoid is a mere rudiment 

The jiresumjitn e joint stage appears to ha\e been well advanced when this unknown 
factor exeited its influence, causing \ irtual removal of the caput area and leaving the glenoid 
enthoiit jiossibihte of de\ eloping its normal shape If this is a true reading of the picture, 
the^e cases jiresent clinical c\idencc m sujiport of the conclusions reached expenmentally 
b\ Tell and Caiiti 

That the damage is inflicted on the shoulder alone, or only a few joints, nught suggest 
that the accidental factor was present for a limited time wdiich w^as coincident with formation 
of the jiresumptne shoulder joint But it would appear also that some parts of the body 
ma^ be more sensitive than others even w'hen exposed simultaneously, and this would 
account for unilateral cases 

It is possible that the cases collected here on the basis of similar radiographic appear- 
ances in the shoulder nia}' not form a true group, because they may not have a common 
cause The clinical evidence of similar appearances is, however, supported strongly by 
expenmental data, and it seems reasonable to accept these cases as a group which show^ a 
congenital deformity of the shoulder joint, hitherto unrecognised 

SUMMARY 

1 Tw'o cases of an unrecognised congenital defect of the humeral head are desenbed and 
the cause is discussed 

2 Only six cases with similar radiographic appearances could be collected from the 
literature In most of these cases other skeletal deformities were present, whereas m those 
now reported only the shoulder w'as affected 

3 Examination of radiographs suggests that the mam deformity consists of lack of 
development of the capital epiphysis of the humerus 

4 Consideration of the cases, together with expenmental data from the studies of Fell and 
Canti, suggests that the time in development at which the fault occurred was the presumptive 
joint stage, just when the articular rudiments had separated 

5 A " nuciferous agent,” acting only for a hmited penod, and only on certain tissues, is 
postulated 

6 It is suggested that the defects recorded should be recognised as a group of congenital 
deformities of the shoulder joint 
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NAIL IN THE SKULL 


E Leslie Robert, London, England 

A male Chinese, aged thirtj^ j^ears, was on his way to Court to answer a charge of 
attempted suicide He sat on the roadside He took a large nad m one hand and a buck 
m the other He hammered the nail into his head No symptoms developed and he went on 
his way But the next day, because a large nail was still projectmg from his skull, he 
admitted to the Singapore General Hospital Radiographic examination showed that the 
nail had been driven accuratel}' through the mid-line (Fig 1) A surgeon decided that although 
there were still no symptoms the nail should be removed Immediatety he did so there was 
profuse haemorrhage from the longitudinal sinus and the patient died 



Fig 1 

A male Chinese droie a nail into Ins oi\n skull with a brick 


I have radiographs of a second case m which a rather smaller nail had been dm en 
the mid-hne of the skull but unfortunately no chnical history is available 

Another case is recorded " Sisera lighted dovTi off his chariot and fled awa} oh 
feet And Jael went out to meet Sisera and said unto him, ' Turn in, in}' lord, ^ 

me, fear not ’ And when he had turned m unto her into the tent, she coiered him 
mantle Then Jael, Heber’s vnfe, took a nail of the tent and took an 

hand, and went softly unto him and smote the nail into his temples and fastened it m 
ground, for he was fast asleep and veary So he died ” 
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I'llOM AN ATLAS OF GENEU\L Al-FECTIONS OF THE SKELETON 

2 OSTEOPETROSIS 

Osteopetrosis genet alisata, Marble bones 
Albers-Schonberg’s disease, Osteosclerosis fragilitas generalisata 

H \ JiiOMVs F\irb\Mv, London, England 

The condition dcsctibed bN Albers-Schonbcrg in 1Q04, and to which Karshner (1926) 
ga\e the name of ostcojictro'^is, is a rare de\ elopmental error, the chief charactenstic of which 
IS excessn c radiograplnc density of most or all the bones of the skeleton 
Familial and hereditarj'’ tendencies — A distinct familial tendency is displayed and the 
disease is occasional!}' inherited, for example, eight cases occurred in three generations 
(MePcak 1916) It ma} be transmitted bj either sex Any special features which maj' be 
present are constant for a particular famih Consanguinity of parents has been noted, 
Nusse\ (103S) reported consanguinit}' in twentj'-three of 112 cases 
Sc \ — The disease affects both sexes, males slightly more frequentl}' than females 
Age — It has been found at all ages from foetal life to seventy-five 5 'ears It undoubtedly 
begins before birth in some cases, and possiblj m most 

Etiology — The cause is unknown! Rather surpnsingl}', some have believed that parathjToid 
hj peractmt}' is responsible (Dupont 1930, Ellis 1934), A tumour of the parathyroid was 
present in one case but this was regarded, probabh' correctR, as secondary and defensive 
(Pehuc/rt/ 1931) 

Clinical features — The chief features of the sj’ndrome are abnormal density of the bones 
with or wnthout fragihtj', a strong tendency to anaemia which may be severe and fatal, 
and optic atrophy The seventy and course of the condition vary considerably It ma}'’ 
run a benign or a malignant course, according to Nussey (1938) benign when the condition 
IS inhented, and malignant ivhen there is consanguinitj of the parents In a w'eU-marked 
case, assuming that the patient survives, the formation of abnormally dense bone continues 
till grow'th ceases, the condition of the skeleton then remaining stationary, at any rate 
radiographicall}', though it may progress later There may be intermissions, remissions, or 
complete cessation of the developmental error before growdh ceases, all of w'hich are 
demonstrated clearl}' in X-ray films 

Tendency to fiaciwes — ^As a rule the bones are intensely hard like marble, but bones much 
softer and more like chalk w'ere present in at least one case (Pine 1930) A tendency to 
fracture is certainly present in some cases One patient sustained ten fractures by the age of 
twenty years On the whole fragility of the bones has been much exaggerated When they 
occur fractures are sharp, abrupt, and transverse Callus formation may be slow 
Anaemia — Usually there are no symptoms except those resulting from anaemia, which may 
become severe enough to call for investigation and may even be fatal at any age It results 
from reduction of the blood-forming marrow in the sclerosed bones and eventuall}' becomes 
of the aplastic type Cases in w'hich it w'as leukaemic and even apparently pernicious in type 
have been desenbed The anaemia is a source of real danger but it b}' no means corresponds 
ahvays to the seventy of the bone condition A w’oman lived to the age of seventy-five years 
m spite of advanced petrosis of the w'hole skeleton and 3 'et section of a femur m this case 
showed complete obliteration of the medullary ca!nty Apart from the anaemia, blood ex- 
amination reveals nothing of importance The serum calcium is usualty normal, but it is raised 
occasionally When generalised calcinosis is present the serum calcium ma)' e\ en be doubled 
(Schulze 1921) The plasma phosphatase is either normal or slightly low Children displa}nng 
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Widespread abnormal deposits of calcium salts in the bodj'- may or may not have osteopetrosis 
in addition If anaemia is severe, compensator}'^ enlargement of the spleen, liver, and tympli 
glands may be present 

Optic atrophy — Optic atroph}' may result from changes m the base of the skull but it is 
frequently absent It has been seen as early as the sixth month of life Nystagmus, hydro 
cephalus, facial, or ocular palsy, and deafness are other not very uncommon comphcations 
The teeth are prone to decaj' Some degree of dwarfism is often present Osteomyelitis is 
stated to be not uncommon 

Radiographic features — As seen m radiographs, the extent to which bones are affected 
vanes considerabl}' The whole of a bone including the epiphyses may be uniformly dense 
and completely structureless With rays of sufficient hardness fine stnations, both transverse 
and longitudinal, may be made out in the metaph 5 'ses and epiphyses (Sear 1927) Occasionally 
less dense areas may' be seen m the sclerosed bone The park's unaffected by petrosis may 
show osteoporosis but this is sometimes more apparent than real As a rule metaphyses 
are more affected than shafts of the long bones, they are commonly enlarged or clubbed, 
the enlargement ending abruptly' at its junction ivith the diaphy'sis Occasionally the reverse 
holds good, the diaphyses being more affected, with the metaphy'ses less dense and either 
normal in shape or clubbed (Ellis 1934) A streaky or patchy' arrangement of the denser 
bone IS \'ery rarely seen m cases of generalised osteopetrosis Apart from clubbing, the shape 
of bones m both varieties is unaffected In some cases a narrow clear transverse band marks 
the junction of diaphysis and enlarged metaphy'sis m others, dense and less dense bands 
alternate The unusual distnbution of dense bone may suggest the markings of a zebra The 
clavicles, the lower part of the humerus, and the radius and the ulna, may' show less density 
than the rest of the skeleton If, m a child, the tendency to form petrosed bone ceases suddenly 
after a time, the epiphy'ses will show a dense centre surrounded by a halo of bone of normal 
density' The ilia often show alternating dense and clear curved bands parallel to the crests 
The carpal and tarsal bones, though sometimes universally dense or mottled, frequently 
show a dense centre surrounded by' a halo of clearer bone , or the reverse may be seen when 
the pathological change began later than usual Alternating concentric nngs of dense and 
clear bone are not uncommon As a rule the phalanges are decidedly less affected than the 
rest of the skeleton and they show a dense transverse band of varynng width in the metaphysis, 
close to, or a short distance from, the epiphy'seal lines In milder cases these bands are 
a stnking feature of the hands Similar dark bands m the phalanges and at the ends of 
the long bones may , hoivever, result from the absorption and deposition of lead, phosphonis, 
or bismuth The skull shows the expected degree of density which is particularly marke 
at the base The pituitary' fossa is usually rather small, and the posterior chnoid processes 
are thick and clubbed, almost closing in the fossa The air sinuses are invisible the fronta 
and nasal bones may be thickened as well as dense The maxillae may be affected ^ 
mandible almost invariably escapes Calcification of the dural folds may be seen 
vertebral bodies, if not uniformly dense, usually present two honzontal bands of dense bon 
above and below, w'lth a less dense band between The nbs are affected, sometimes irregu ar } > 
but the nb cartilages escape In cases complicated by a tendency to generahsed calcinos . 
calcification may be seen even m children in the mam arteries of the limbs, in the ligamen^^^ 
the larger tendons, the kidney's, the walls of the trachea, the stomach, and m 
tissues Coxa vara, not the result of fracture, may be present it was seen in three bro 
aU of whom showed generahsed osteopetrosis The deformity may be of the infan i 
ceri'ical type 

Pathological features — The petrosed bone is white-grey on section The shaft o a o 
bone may be completely sohd with the medullary cavity obhterated The pa 
changes are essentially' sclerotic in nature, with increase in number and thickness o 
culae The architecture is disorderly and irregular There may' also be hypercalci ca 
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caitilagc willi poisistcnco of nodules of cakifud cartilage in the zone of newly formed trabe- 
culae (McCune and lliadlej 1‘).14 ) Ihe {knsit\ niaj^ be increased further by deposition of 
calcium salts in the reduced mcdullarj spaces when general calcinosis is also present 
Spherical foci of ossihcation appeal in the calcified cartilage No fatty marrow is to be seen, 
what inariow' theic is being mj^eloid Osteoblasts are either normal or increased in number 
osteoclasts maj' be noi mal in nnmbei oi absent An important change found in the marrow^ 
is fibiosis It has been suggested— and tins seems quite possible — that in some cases the 
scicntv of the anaemia dejicnds more on fibrosis of the marrow than on reduction of the 
marrow space bj sclei osis Rcpoi ts on the chcmisti \ are confusing, but it seems clear that the 
ossified bone matrix is noimal in composition 

Diagnosis — The diagnosis is iisualh easy when radiographic examination has once been 
decided upon In mild cases, chronic poisoning wuth lead or phosphorus must be excluded, 
while in certain localities, even in this country, fluorosis is worthy of consideration Jupe 
(1038) repoited in two cretins the finding of juxta-epiphyseal dense bands m the metaphyses 
which disappeared under treatment Occasional^ , limited distnbution of the dense bone 
maj gi\e rise to dl^icult^ in classification such cases are probably best placed m the 
melorheostosis group 

The writer is greatiA indebted to friends wlio lia\e supplied him witli clinical details of cases under 
their care and for ptnnission to reiiroduce sonic hgures from the British Journal of Surgery 
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CASE 14— OSTEOPETROSIS— Severe Type 

(Figs 35-40 ) E L , girl aged 7 years Genu valgum Flat feet Bilateral optic atrophy, left 
eye practicaUj? blind Toes and fingers clubbed and oedematous Blood — Red cells, 3,912,000 
White cells, 5000 Haemoglobin, 47 per cent Colour index, 53 Right femur fractured by 
fall and left femur fractured during application of tourniquet (Under Mr McCrae Aitkin ) 


Fig 35 

Case 14 The shoulder 
upper ribs and spine 
show in\ olvement of 
all bones in the film 
In the humerus there 
is involvement of the 
epiphyses the meta- 
physis and shaft are 
enlarged ( clubbed ) 
and dense 
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Fig 37 Fig 38 

Case 14 The foot (Fig 36) shows every bone affected the intensity being most 
tarsus decreasing progressively tow ards the tips of the toes ZSTote that the metatars , j.q 5 ,s 
general increased density w hich is greatest in the metaphyses whereas in the phalanges t 
is almost confined to the metaphyseal regions where the dense bone shows transverse gliow 

hand (Fig 37) shows distribution of petrosis similar to that of the foot The carpal ^ ^jie 
uniform density In the region of the knee joint (Fig 38) there is very abrupt 
less dense shafts of the femur and tibia to the more dense metaphr ses Note the obvious . j^yijinal 
of these extremities with a suggestion of cross striation in the tibia and fibula and some g 
striation in the femur The epiphyses are as dense as the metaphyses 

- 

THE JOURNAL OF BONE AND JOI'' 


OSl I OIM I IiObIb 


343 


< 

! 

V ‘<4 

w 



riG 39 



Fig 40 


Case 14 The skull (Fig 39) is some\\hat thickened and shous abnormal density especially of 
the base There is no sign of the frontal sinuses The pituitary fossa is rather small and the 
posterior clinoid processes are clubbed There is some increased density of the maxillae but not 
of the mandible The pelvis and upper femora (Fig 40) show marked clubbing of the femur 
on each side and complete lack of structure except the epiphjseal lines The sacrum is less 
affected In the iliac bones alternate dense and less dense bands are well seen There is a cunous 
\ertical band of less dense bone in the upper part of the necks of both femora 
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CASE 15— OSTEOPETROSIS 

(Figs 41-44 ) Half-caste Australian girl, aged two and a half years, who had never walked 
or talked The parents and one sister were said to be normal There was a shght squint and 
advanced optic atrophy Anaemia and splenomegah^ had been present for nearly two 3 fears 
There v as h 3 qiotonia of muscles and muscular \\ astmg The bones were easily palpable and 
the ends of the long bones were felt to be much enlarged Blood exannnahon — Red cells, 
3,000,000 White cells, 10,000 Haemoglobin, 21 per cent Wassermann negative Blood 
caleium and phosphorus normal (Under Dr Verco of Adelaide ) 




Fig 41 


Case 15 The tibiae and fibulae show well-marked clubbing and clear bands wi 
longitudinal striation towards both extremities of the bones The bcnes of the lee 
not well seen but were obnously dense The upper tibial epiphyses show a ciea 
surrounded by denser bone, and enclosing a dense central area 
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Fig 43 Fig 44 

Case 15 Theskull(Fig 42 ) shows increased densitv especially of the base and a small pituitary 
fossa with enlarged posterior clinoids The lower jaw is strikingly normal in density but the 
maxillae are petrosed The lower limbs (Fig 43) show increased density and loss of the 
normal architecture of all bones Clubbing of the metaphyses is striking being most marked 
at the lower ends of the femora Clear bands are seen corresponding roughly wath the 
junction of shafts and metaphvses The upper tibial epiphysis shows a clear ring encircling 
and surrounded by denser bone Clear bands are also seen in the low er thirds of the forearm 
bones and metacarpals (Fig 44 ) accompanied by slight enlargement There is a healed fracture 
of the left ulna The phalanges as usual are less affected than the rest of the skeleton and 

thev display no clubbing 
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CASE 16— OSTEOPETROSIS— Benign Type 

(Figs 45-49 ) H R , girl aged six j^ears Condition inhented from the mother who is mildli 
affected (Case 17, Fig 50) There was no histor3? of fractures The child was admitted to 
hospital for septic arthntis of the left hip joint Radiographic mi estigation showed clear 
evidence of a benign degree of osteopetrosis Blood examination — Red cells, 4,500,000 White 
cells, 11,800 Haemoglobin, 75 per cent Red cells normal Serum calcium rather high 
(12 8 nigms ) , phosphorus normal (5 6 mgms ) No sign of optic neuritis (Under the 
late Sir Henry Gauvam ) 



Fig 45 

Case 16 Pelvis and upper femora show ing an unusual number of narrow alternating bands pa 
to the ihac crests The femora are both affected m a somewhat patchy and unusual w 
appearance of the upper femoral shafts being rather suggestive of that seen iri infection 

diffuse fibrosis of bone The changes in the region of the left hip joint are due to pelvis 

of the hip joint with resulting decalcification causing less density of the left side o 

and left femur than on the right side 
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Fig 46 



Case 16 The knee jomts (Rg 46) show ««emato dark 

^ns.ty at the ends of the f ^^aphyses sugge^^g V_ 

bone IS becoming more marked Tlie , distributed iiregularh Tha foot (Fig 47) 

lines of arrested growth ’ Dense bone in P metatarsals typical bands in the phalanges 

shows unusual epiphyseal hnes and^ell-marked single or double 

which are parallel with but not “djacept to “ p p irregular areas of density 

rings in the tarsal bones In the hand (Fig 4»jTi _ _fr„o+pH Oinn the endosteal bone All four 
in liost bones Note that the \rhilS> the distal 

innermetacarpals show a dense band distance from the epiphyseal lines and not 

“ ,« .'Sen^toS b™“' » Fr« Th. larger carpal bones .bon s.ng.e darb c, roles 
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CASC 17— osinopi TROSIS— Mildest Type 

(I'lg ^ 0 ) Mrs R , niotlici of jMtiont, Casi lo In peifect health Dense bone was seen 
onlj at 01 ncai tlie ends of long bones 1 he outer condyle of the one femur that was 
X-ra3ed, and tlu oiitei tnberoslt^ of the coiusponchng tibia, were more dense than the inner 


f 
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Fig 50 

Case 17 Hand showing similar distribution of dense bone to that seen in her 
daughter (Fig 48) The somewhat erratic distribution in the distal parts of the tiso 
outermost metacarpals is strikingly similar in the two cases 
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CASE 18— OSTEOPETROSIS 

(Figs 51-56 ) K L , woman aged seventy-three j^ears The bone condition was discoiered 
b}'’ accident after admission foi a fracture of the femur Spleen not enlarged No anaemia 
No optic atrophj^ Blood examination negative Right femur had been fractured twice 
and left femur once Died at age seventy-five 5 '^ears (Under Dr W J Gill ) 
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i'ltj Ijands 

Case 18 The hanls (Fig 51) show i\ ell-marked petrosis of all long bones Note the altem^g^^^j gd 
the proximal phalanges The lower epiphyses of radius and ulna and the carpal bo , jt „ cavitj' (tn' 
Cross section of the shaft of the femur (Fig 52) shows complete obliteration of th architecture 0 

dark patch is an artefact) Microscopic section of the femur (Fig 53) slmws th 
the dense bone (By courtesy of Professor tV G Bamara ) 
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Fig 55 


Fig 56 


Case 18 The pelvis (Fig 54) shows generally increased density to a marked degree there are no definite 
curved bands in the iha Old fracture neck of right femur The skull (Fig 55) shows increased densitj 
particularly at the base The pituitary fossa is slightly small The frontal sinuses are not \ isible The 
density of the facial bones and lower jaw is apparently normal The ceriical lertebrae are dense The 
lower limb (Fig 56) shows almost complete obliteration of structure of all bones including the patella 

There is arthritic lipping of the knee joint 
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CASE 19— OSTEOPETROSIS 

(Figs 57-61 ) C R , bo}^ aged nineteen months Admitted to hospital because of general 
backwardness and failure to gam weight Right facial palsy No history of fractures Blood 
examiiiaiton — serum calcium 13 5 mg per cent Blood cholesterol, 162 mg Haemoglobin 
84 per cent Wassermann and Kahn reactions negative (Under Professor Alan Moncneff) 




"U riPQ 

Case 19 November 1945 The lower limbs show general increased density of 
ending abruptly above and below in intensely opaque bands a short distance _ 
epiphvseal lines Recently formed bone in the metaphyses is distinctly less dens 

the rest of the shafts 
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Fig 5S 

Case 19 July 1946 Film taken for comparison with Fig 57 ISTote that bone added during tlie 
inter\al of eight months has been unaffected by petrosis — in fact it is somewhat porotic >\ew 
bone formed round tlie abnormalh dense epiphyseal nuclei is of normal densita The same is true 

of the tarsal bones 
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Fig 60 Fig 61 ^ 

Case 19 Juty 1946 Radiographs of the tipper limbs (Fig 601 show of 

extent of densitt'^ as in the lower limbs The skull (Fig 59) shows increased den ’ aio 

the base with thickening in the frontal region The pituitary fossa is OTall gj. 

affected There is increased density of rertebrae, sacrum nbs and sternum ( g 
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cAsr 20 osn oim luosis 

(I'lcjs ()_’-()")) 1^ P , b()\ .itjLcl Inc ^o.lls \(lniilU(l to hospital for pain in the region of the 
loft hip joint of sonu inonths’ dm ition No ojitic luiintis Blood cxaimncdion — Red cells, 
4,,U)0,000 II icinoglohin, ')() pel cent \Miitt (clls, i,C00 (Nine days later 6000 ) Neu- 
tiophils, ■10 pel cent LmujiIiocn tes, “lO pii tent Chemical analysis showed no abnormaht} 
Ihe c\ ideiice suggested an at\ pical case of osttojictioMS (Under Mr D B Craig) 
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Fig 63 


Case 20 The shafts of the femora (Fig 62) shorr unusual distribution of increased density particularly in 
the region of the knee joints There is marked longitudinal striation of the metaphtses Note rthat 
appears to be a chip fracture of the neck of the left femur ith minimal displacement of the head 
suggestive of the infantile type of coxa \ara The spine (Fig 63) shows abnormal density of the upper 
and lower parts of each body with a less dense band between which is strong e\idence in fa\our of the 

diagnosis of osteopetrosis 
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Fig 6a 

Case 20 The skull (Fig 64) shows abnormal densit\ particular!}- of the base The 
pituitaiA fossa is small The upper and possibl}- the lower jaw seem to be j. 

The pehis and hips (Fig 65) show fairlj generalised osteopetrosis There are 
bands parallel w ith the crests The fracture of the neck of the femur suggestn 
infantile coxa x ara is again shown in this film 
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lolin Hunter was bom on February 1 t 17JS, at Long Caldcrwood, a small estate in 
Lanaikslinc about sc\en miles fiom Glasgow His father, whose name was also John, was 
one of the Hunters of Hunteiston in V\rshiie— an old Scottish family He and his wife 
Agnes had ten children of whom illiam was the seienth, and John the youngest Both 
brothers achic\cd fame as anatomists but they were vcr\ dissimilar in temperament and 
charactei 

illiani was diligent as a bo} , and at the age of fourteen went with a bursary to Glasgow 
Unuersitj where he studied for fu'c jears Afterw’ards he spent a short time m Edinburgh, 
and finished Ins medical training at St George’s Hospital, London Later he started a school 
of anatom}' in Covent Garden which soon acquired considerable reputation by reason of 
the facilities he offered for dissection, and his own capacity as a lecturer In 1770 he trans- 
ferred the school to Great Windmill Street where a building had been erected with lecture 
theatre, dissecting rooms, and museum He had alread}' been elected physician-accoucheur 
to the Middlesex Hospital and later w'as appointed Physician Extraordinary to Queen 
Charlotte, but his main interest was anatom}', and he lectured upon it to the end of his hfe 
He was elected a Fellow’ of the Royal Society to whose transactions he contnbuted a paper 
" On the Structure and Diseases of Articulating Cartilages ” In this communication he was 
the first to give a clear account of the structure and arrangement of synovial membranes 

John Hunter w'as ten years younger than William Hunter In early life he had none of 
the studious habits of his elder brothers, both of whom w'ent to a university, one studying 
medicine and the other law' Being the youngest, and favoured by his mother, John was 
somew’hat undisciplined He was averse to schooling of any kind but gave early evidence 
of the thread of his pecuhar genius when he rambled in the woods, watched ants, bees, birds, 
and tadpoles, and pestered country folk wuth simple questions on natural history Until the 
age of tw'enty his mind remained fallow and untroubled, but on the verge of manhood he woke 
from slumber and for the next forty-five years worked so prodigiously m the production and 
stud}' of scientific material m medicine and biology that the hke of him has not been seen 
again He began by joining his brother m the school of anatomy where he arrived exactly 200 
years ago He soon acquired such patience and skill as a dissector, and such knowledge of 
anatomy, that within twelve months he was appointed demonstrator He studied surgery 
under Cheselden, and afterwards under Pott, the two master surgeons of the day Later he 
enrolled as a pupil at St George’s Hospital, and m due time became house surgeon In 1759, 
through overwork in the dissecting rooms, he developed pneumonia, symptoms appeared 
which were suggestive of tuberculosis He therefore sought a change of work and secured 
appointment as a staff-surgeon in the army He sailed w'lth the expedition to Belleisle, and 
m the war with Spam served on the frontier of Portugal This gave him extensive expenence 
of gun-shot wounds which was embodied in his “ Treatise on the Blood, Inflammation, and 
Gun-shot Wounds ” 

He left the army after two years’ service, took a house m Golden Square, and began his 
career as a surgeon Having spent twelve years in the dissecting room, and earned out many 
researches, he brought to the practice of surgeiy a mind trained m scientific mvestigation 
Pnvate practice was subordinated to the study of comparative anatomy and biology which 
demanded all the time and money that he could devote He acquired specimens from the 
menagenes— dissecting the bodies of animals that died, and m order to study living animals 
both by expenment and by observation of their habits he bought, m 1764, two acres of land 
at Earl’s Court which at that time was m the countr}', two miles be}'ond London There 
he organised an expenmental station and housed a great vanet} of wld and domestic animals 
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from all o\er the ^^orld He studied the structure of innumerable hvmg organisms and 
observed the efiects of disease and mjurj? upon it Dissected specimens were presen ed 
carefuUj', and thus Mas budt up an anatormcal and pathological museum which became 
the bedrock of scientific study of surgerj' m England He was elected a Fellow of the 
Rojal Societ}' m 1767 and ivas aivarded its Copleji' Medal In the next j^-ear he w'as elected 
surgeon to St George’s Hospital and soon afterwards became a member of the Corporation of 
Surgeons The pupils he attracted, who afterwards achieved great distinction, included 
Edw ard Jenner, Abemethj , Chne, Earle, and Astlej?^ Cooper Unhke other teachers his lectures 
on surgerj were based upon rational pathology, he insisted that the pnnciples of surgeij 
must first be understood before the cause of disease could be appreciated But he had none 
of the eloquence of his brother, extempore expression of the thoughts ivhich surged within 
him did not come easily He read almost entirely from manuscnpt and even then his language 
was laboured But it ivas ivhat John Hunter had to say that was important rather than his 
manner of sajnng it The casket w as unadorned but the treasure wnthm ivas of great value 
Soon after election to the staff of St George's Hospital he moved to a house in Jennjm 
Street, previoush occupied by his brother, which was nearer to hospital, better situated for 
pm ate consultmg work, and offered greater accommodation for his increasing collection 
A few \ ears later he mamed Anne Home, a lady noted for her beautj’’, wit, and accomplish 
ment — a social figure in the world of art She WTOte the w'ords for Haj^dn’s “ Creation ” and 
the stanzas for his Enghsh canzonets, the best known of which begms with the w'ords “ jMy 
mother bids me bmd mj hair ” They hved in Jermjm Street for fourteen years until the e\er 
growing museum o\ erran the house and forced Hunter to seek still more spacious accommoda 
tion In 1785 he mo^ ed to his last abode, a large house on the east side of Leicester Square 
He bought another house close by and, on the land betw'een, built a suite of rooms and a great 
museum In his new' quarters the dissection and collection of natural historj' specimens 
w ent on apace At the same time his practice grew' to such an extent that on the death of 
Percii ail Pott m 1788 Hunter succeeded him as the first surgeon m England In his attention 
to patierts he was thoughtful and self-sacnficmg, he ga\e his services free to non-beneficed 


clerg^ and strugghng artists 

Hunter took a conseiv atn e \'iew' of operations and ahvays aimed at dimimshmg their 
se\ erifs , regarding many' of them as an imperfection of the art of healing He was deepl) 
impressed b\ the natural resistance of the body to disease, and bj' its struggle against anythiOo 
impainng the function of one of its parts The sole business of the surgeon w'as that o a 
helper, claiming no more for his operation than lending his aid m that resistance an^ 
that struggle It w'as appreciation of this inherent pow-er of h^'lng tissues w'hich led to is 
classical operation for pophteal aneurism He w’as alarmed at the high mortality of 
treatment by amputation, or double hgature wuth evacuation of the blood sac He ha 
one of the external carotid arteries of a stag in order to observ'e the effect upon grow't o 
corresponding antler , to his surpnse the homj' outgrow'th stiff kept grow'ing Wondenno " 
had happened to his hgature he had the animal lolled for inspection and to his amazem 
Hunter found that small branches of the artery' above and below' the occlusion had en a 
under “ the stimulus of necessity',” and by' their anastomoses had restored blood 
the growmg part He argued that if m the deer, collateral vessels could maintain circu a 
after hgation of the main artery', the same should happen in the human lower 
occlusion of the femoral artery' by smgle hgature Actmg upon this deduction, m 
tied the femoral artery' m the low'er part of the thigh m a patient at St George s 
with a pophteal aneurism Withm six w'eeks the man left hospital with his hfe an ^ 

The fibro-muscular sheath through w'hich the femoral artery' passes has ever since ^ 
as Hunter’s Canal The evolution of this operation illustrates John 
approach and appeal to experimental methods m seekmg the solution of surgica p^^^ 
an approach w'hich m his day' w'as strange, no matter how' famihar it may' be m 
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\ii nncstig.ition of great intcicst to oidmp u dn surgeons was prompted by a personal 
injur\ In 17b7, wiiilc dancing, he niiHuud ins tendo Achillis Thereupon he studied in 
animals tlic manner of leimion of divided tuidoiis He divided the same tendon in several 
dogs, bv mtiodiiciiig a couclimg needle undti fin shin at some distance from it, and killed 
the dogs at diffeient jieiiods to see the piogriss ol the union, which was found to be similar 
to tliat of fractured bones wlicrc tlie skin is in>t uoundtd ’’ His museum included fine speci- 
mens of tenotoinj from the ass and deer lh< eiuls of the dnuded tendons had retracted but 
"the uniting medium was not distinguish ibk fioni the tendon itself except by being less 
ghstenmg, by its libres being less legularli paiallel and longitudinal, and by its surfaces 
being united with tlie surrounding fibrous textures " Hunter observed that repair of the 
tendons proceeded just like that of simple fiactures and nathout suppurative inflammation 
This was an important statement of a pnnciple Upon it was founded the practice of sub- 
cutaneous surger}' whicli until the coming of Listei was the only safe operative procedure 
for the cure of deformities 

He attempted the transplantation of tissues and successfully implanted a sound human 
tooth into a cock’s comb 1 his stnkmg experiment demonstrated his zeal and patience, for 
it was accomphslied onl} after many failures In the remarkable specimen preserved m his 
museum could be seen the injected blood-vessels of the comb penetrating the tooth He thus 
prmed that tissues of low' metabolism could be grafted elsewhere if the blood supply was 
adequate — a pnnciple upon w'liich depended the successful bone grafting of later days Bone 
growth aroused his interest After much expenmental work on pigs he laid it down that long 
bones are lengthened from the ends near the epiphjses, and not by interposition of new bone 
m the interstices of the old Furthermore he showed that a bone became thicker by the 
deposition of new' matter subpenosteally, and that bone is constantly undergoing change 
with simultaneous absorption and deposition of osseous tissue — an observation confirmed 
later b)' the microscope 

Study of the structure and function of the human body was only part of Hunter’s work 
His labours covered the whole field of natural history In what does life consist was a 
question often in his mind He regarded it as a principle tenaciously held and independent 
of structure He sought to unfold the vanous phases of life In his quest he dissected 
over 500 different species of animals and numerous vaneties of plants His search ranged 
from the spermaceti whale, wnth its aorta a foot in diameter into which passed at each 
heart-beat twelve gallons of blood, to the hfe of the bee which he watched for twenty 
years His study of the structure and of the social habits of this honey-making insect 
was so extensive and protracted that it was only close to the end of his hfe that he 
collected his records together for pubhcation in the Transactions of the Royal Society If 
this had been his only contnbution to knowledge his name would have been memorable 

Although later years w'ere handicapped by lU-health he never slackened in the pace of 
his scientific work His day started at six o’clock in the morning and ended well after mid- 
night For the last twenty years of his hfe he drank no wine In 1785 he had his first attack 
of angina, and for eight years suffered periodical prostration, his hfe at times being held 
precariously m the balance During this period he was well aware that emotional excitement 
might bnng on a cardiac catastrophe On October 16, 1793, he attended a Board Meeting at 
St George’s Hospital In a discussion about the admission of pupils to the hospital his feelings 
were roused His old malady was stirred to activity He rose from the table, hoping to control 
his symptoms, but had hardly reached another room w'hen he fell groaning into the arms of 
a colleague and died He was buned in the vaults of St Martin ’s-in-the-Fields In 1859 Frank 
Buckland spent sixteen laborious days searching for John Hunter s remains At last he found 
them On March 28 the same year they w'ere buned with great honour in Westminster Abbey 

John Hunter dedicated his hfe to scientific investigation and the building of a great 
museum He gathered together thousands of his ow-n dissections, ei'en m his last jears his 
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assistant tells how he often saw him ” standing hke a statue for hours over some delicate 
bit of dissection ” WeU has it been said that " he made his name immortal by the labour 
of his own hands outside the sphere of surgery ” The care of the collection, which contained 
over 13,000 specimens, caused some anxiety to Hunter’s family but m young Chft his assistant 
they found a faithful and devoted guardian For seven years he kept watch, preventing 
detenoration m the soft specimens, and making copious extracts from the manuscnpts On 
June 13, 1799, the Government bought the collection for £15,000 and transferred it to the 
care of the Corporation of Surgeons A charter was granted to the Corporation on March 22, 
1800, whereby they were constituted the Royal College of Surgeons in London and were 
empowered to examine candidates for the Membership The surgeons gave up Surgeons’ Hall 
and moved to a house in Lincoln’s Inn Fields In 1806 Parhament granted £15,000 to the 
College to bmld a museum and three years later another grant of £12,500 The surgeons 
themselves spent over £21,000 of their own money By a charter of 1843 the title of the 
College was changed to the Royal College of Surgeons of England and the Fellowship of the 
College was instituted 

John Hunter has exercised a profound influence on Bntish surgery This was achieved 
not by social gifts or personal attraction but entirely by his scientific mind IVhen he started 
dissecting, three j^ears only had passed since surgeons had ceased to be associated formally 
\vith the " art and mystery of barbers ” But through his immense labours in comparative 
anatomy^ physiology, and pathology, he raised the status of surgery to that of a scientific 
profession In his quest for truth by observation and experiment he displayed a penetrating 
vision extending far beyond the horizon of his own time His country expenraental station 
long anticipated " Down House ” which is now the expenmental farm of the Royal College 
of Surgeons Most of his teaching is inevitably bound in the corpus of surgical doctnne and 
has lost its identity Like Lister he was interested in the phenomena of inflammation and 
coagulation of the blood but he was denied the use of a microscope and he httle dreamt of a 
V orld of micro-organisms But his keen intellect noted and stressed mystenous vanation in 
the reaction of tissues to injury according to whether the skin was broken or unbroken 
the skin was intact the healing process proceeded smoothly, whereas ivith a broken skm 
suppuration was the rule and repair was disturbed and delayed And he pondered why 
His great museum is the proud hentage of the Royal College of Surgeons of England and it is 
fitting that on the anniversary of his birthday an oration in praise of him should be delivere 
by a distinguished disciple Arthur rocyn jones 
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Hunter made observations on the growtii of bone when he first began his lectures in 
1772 blit Ins e\]x;riinents to sliow' the method of growtli were probably made long before 
this date He was endea\ouring to pro\c two Inpotheses 1) that growth takes place b}^ the 
addition of new' bone on the surface and 2) that the rate of growth is not uniform in all 
parts of tlie bone Iwo different methods were u^^ed Original specimens of each t}pe of 
expenment are still preserved in the Museum of the Roj'al College of Surgeons of England 
and are here illustrated In both methods Hunter had been anticipated by Henn Louis 
Duhamel du Monceau (1700-82) 



Fig 1 

Photograph of one of John Hunter s specimens ith the original note illustrating 
his experiments in the investigation of bone groirth by the insertion of lead shot 

into drill-holes 


Though Hunter left no consecutive description of his many expenments on bone grow th, 
extracts from his writings give a clear indication of his methods and results Hones do not 
grow by having new particles put into the interstices of pret'iouslj' formed parts, so as to 
remove these to a greater distance from each other, bj' w'hich means thej' should grow larger 
—as, for instance if I put a sponge into w'ater, the w'ater getting into all the interstices makes 
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it larger — but thej^ grow the addition of new bone on the external surface I took a pig 
of a verj'- large breed when young, bored two holes in the tibia, and put a shot into each, 
measuring on a card the distance of each from the other I allowed this pig to grow up to 
its fun size, then killed it and took out the bone, and I found the two holes exactly the same 
distance from one another as at first Now if the bone had grown m all its parts, these two 
shot would have been removed to a distance from each other proportionate to the growth 
of the bone ” 

A similar expenment was made on the nght tarso-metatarsus of the domestic fowl and 
Fig 1 IS a photograph of the actual specimen It also shows the onginal note of the expenment 
which IS preserved in the jar Fig 2 is a photograph of another of Hunter’s specimens in 
which he used a diffeient method to demonstrate the same thesis — that bone does not grow 
at the same rate throughout This preparation is the left tarso-metatarsus of the domestic 



Fig 2 

Photograph of another Hunter specimen preserved in the R03 al College of 
Surgeons of England in nhich he determined the method of bone gronth by 
measuring the distance betn een points of cauterisation 


fowl and heie he was able to prove that increase of bone distal to the points of cautensatwn 
IS more than double that of the space included between them Here again the onginal no 
on the expenment is preserved m the jar 

The second group of expenments consisted m feeding animals vath madder, v 1 
the proper!}'' of staining more vividly wath a red colour that part of the bone which is a 
while the animal is being fed vath food mixed vath madder Hunter’s best descnp 
these expenments is to be found m that section of his work which deals vath grow't 0^^^^ 
teeth “ Take, for example, any young animal, as a pig, and feed it vath madder or 
or four weeks, then kill the animal, and upon examination j'ou vail find the 0 
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apjx’ai.uicos iiisl if fins animal had somt puls of its teeth formed before the feeding with 
inaddei those jiaits will be knowm bt tlieii riiinming of the natural colour, but such parts 
of tlic teeth as wore formed while the animal w is taking the madder will be found to be of a 
red coloui Ihis show's that it is onlv thosi puts that w'ere formed while the animal was 
taking the maddei that aie d\cd, for whit were already formed wall not be found m the 
least tinged 7 his is different m all other boiUs foi we know that any part of a bone W'hich 
IS alrcad\ formed is capable of being d\cd with maddei, though not so fast as the part that 
IS foimmg therefore, as we know that all other bones when formed are vascular, and are 
thence susceptible of the dt e, we ma\ rcadih suppose that the teeth are not vascular, because 


thej aie not susceptible of it after once being formed 
But we shall carr} this still further if \ou feed a pig 
wath madder for some time, and then lea\c off for a 
considerable time before jou kill the animal \ou wall 
find the abo\e appearances still subsisting, with this 
addition, that all the parts of the teeth w'hich were 
formed after leaving off feeding with the madder 
wall be white Here then in some teeth we shall have 
w’hite, then red, and then white again, and so we 
shall ha\e the red and the white colour alternatel}' 
through the whole tooth This e\penment show's 
that the tooth, once tinged does not lose its colour 
now' as all other bones that have been tinged lose 
their colour in time, W'hen the animal leaves off feeding 
wath madder (though very slow’ly), and as that dye 
must be taken into the constitution by the absorbents, 
it w’ould seem that the teeth are without absorbents 
as W'ell as other vessels This show's that the growth 
of the teeth is very different from that of other bones 
Bones begin at a point, and shoot out at their surface, 
and the part that seems already formed is not in 
reality so, for it is forming every day by having new 
matter thrown into it, till the whole substance is 
complete and even then it is constantly changing its 
matter ” Fig 3 illustrates these madder expenments 
and is a photograph of the lithograph made from the 
original drawing prepared for Hunter by his assistant, 
William BeU The onginal drawing is preserved m the 
hbrar}' of the Royal College of Surgeons 

jMention of " absorbents ” m the above extract 
brmgs us to Hunter’s onginal conclusions concerning 



bone and bone growth “ Since we know that bones 
do not grow by fresh matter being put into all parts, 
so as to push the old matter to a greater distance but 
by new matter laid upon the external surface, let us 


Fig 3 

Photograph of IViIIiam Bell s litho- 
graph illustrating John Hunter s 
madder e-'Lperiments 


see whether it is possible for bone to grow and retain 

Its form without being taken down Let Fig 3, Plate XX, represent the head of the thigh 
bone of a foetus Now if the increase was accomplished by superimposed layers, one over 


the other, as in Fig 4, the head of the bone would necessanlj' become of an enormous size 
and in time w'ould come down so as to occupy the middle of the bone while the cavity in 


the centre would not be enlarged Absorption, therefore, must necessanh' go on to keep the 
bone of its proper shape Hence I call this the modelhng process, for wathout this combined 
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action of absorption and deposition the animal could not grow as it now does ” The onginal 
figures to which Hunter alludes are reproduced in Fig 4 

In addition to his expenments conducted to show the actual waj^ in which increments 
uere added to groumg bone, Hunter (in Owen's “Essays and Observations”) made this 



Fig 4 

Plate XX of John Hunter s works illustrating the principle of 
the modelling process 


shrevd, and doubtless onginal, observation on the tissue basis from which bone could be 
de\ eloped “ Bone is not the onginal skeleton m any animal, but only of the adult, form 
the first formation of any animal, which aftenvards is to have bone, the skeleton is either 
membrane or cartilage, which is changed /o? bone, but not into bone ” 
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ORTHOPAEDIC SURGERY IN THE SIXTEENTH AND 
SEVENTEENTH CENTURIES 

1 Luxations of the Shoulder 

Viin\M 13 kockiumv and D Li Oku tiths, M vnchester, Engl-\nd 

]'ioiii the Medical I ibiaiv o) llu L i ivomty oj Maiiclwitci' 

Man} books on surgen of tlie sixteenth and se\enteenth centuries include important 
and well-illustrated sections on dislocations which is in rather staking contrast with the much 
smaller space allotted to fractures These accounts, and the w'oodcuts that accompany them, 
are copied with slight modifications from book to book and from centur}' to centur}'^ They 
gi\e a clear account of the methods cmplo\ed at that time The illustrations reproduced 
are taken from books published in 1544, 1607, 1625, 1678, and 1693 

Perhaps the standard mediae\ al treatise on the surgery of injury w^as that of Ambroise 
Pare (1510-1590) whose collected works were published in Pans in 1575 An English trans- 
lation published in 1678 gi\es a good example of the text of such works and can speak for 
itself 


“ OF A DISLOCATED SHOULDER ” 

" The shoulder is easily dislocated, because the ligaments of its dearticulation are soft 
and loose, as also for that the ca\ ity of the shoulder-blade is not very deep , and besides it 
IS ever}^ W'here smooth and polite, no otherwse than that of the shoulder-bone, for that it 
is herein received Add hereunto that there is no internal ligament from bone to bone, which 
ma}? strengthen that dearticulation, as is in the leg and knee \Vherein notwithstanding, 
we must not think Nature defective but rather admire God’s providence in this thing, for 
that this articulation serves not only for extension and bending, as that of the elbow^ but 
besides, for a round or circular motion, as that which carnes the arm round about, now up 
then dowm, according to each difference of site The shoulder-bone may be dislocated four 
manner of w^a 5 ^s, upw^ards, downwards, or into the arm-pit, forwards and outwards, but never 
backwards Now Hippocrates saith that he hath only seen one kind of dislocation of this 
bone, to wit, that w'hich is downwards to the arm-pit, and certainly it is the most usual and 
frequent, w'herefore we intend to handle it in the first place When the shoulder is dislocated 
downwards into the arm-pit a depressed cavity may be perceived in the upper part of the 
joint, the acromium of the blade shows more sharp and standing forth than ordinary, for 
that the head of the shoulder bone is slipt down and hid under the arm-pit, causing a sw'eUing 
forth in that place, the elbow also casts itself (as it were) outwards and stands further off 
from the nbs, and though you force it, 5 'et can you not make it to touch them , the patient 
cannot hft up his hand to his ear on that side, neither to his mouth nor shoulder Also this 
arm is longer than the other Lastly, the patient can move his arm by no kind of motion 
\vithout sense of pain by reason of the extended and pressed muscles, some also of their 
fibres being broken ” 


“ Of the first manner of setting a shoulder which is with one’s fist ” 

“ First let one of sufficient strength, placed on the opposite side, firmly hold the patient 
upon the joint of the shoulder then let another taking hold of his arm above the elbow’ so 
draw and extend it dowmw’ard that the head thereof may be set just against its ca\'it 3 ’ 
hollow’ed m the blade bone Then let the surgeon hft and force up with his fist the head of 
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Fig 1 

^med'^that'^rediirDnn^^^ means of a towel around the operator’s neck It is pre 

ad^ocatedf^lr difTimH-'Y The resemblance of this method to methods still 

hip-dislocations is striking (From the English translation of Pare, 1678 ) 



Fig 2 

Reduction around the operator s heel (the classical " Hippocratic ” method) From de Cruce 16 
Note again the use of the towel to provide lateral traction 
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tlio hoiio into its c.iMlN Hul if the ln\ itioii 1m iii\cterate and the hand cannot serve then 
must tlio patient s ^lioiildci b( fastened to i jiost witli a ligature or else committed to one’s 
elnige who in u stand .it his hack .ind hold him 1 ist Then the arm shall presently be tied 

ibont 1 httle iboec the elbow with .i fillet wheieto a cord shall be fastened, which being 

]nit or fastened to a ]■)lllle^ shall be di iwn oi stutehed forth as much as need shall require 
LastU the siugeou with a towel oi such-hke ligitme fastened about his neck and hanging 
down and so put iiiulei the patient s aim-i«t near to the luxation, shall by raising himself 
upon his feet with the w-hole strength of his neck lift up the shoulder, also at the 

same tune biiiigiiig Ins aim to the patients breast shall set the head of the shoulder 

bone ” (Fig 1 ) 


“ Of the second manner of restoring a shoulder , that is with the heel 
when the patient bv reason of pain can neither sit nor stand ” 

“ The patient must be laid with lus back on the ground upon a coverlid or mat and a 
clew' of j arn or leathern ball stuffed w ith tow' or cotton of such bigness as may serve to fill 
up the cantj , must be put under his arm-pit, that so the bone may straightw^ays the more 
easily be forced b\ the heel into its ca\it\ Then let the surgeon sit beside him even over 
against the luxated shoulder, and if his right shoulder be luxated, he shall put his nght heel 
to the ball wdiicli filled up the arm-pit, but if the left, then the left heel Then let him forth- 
with draw' toward him the patient's arm, taking hold thereof w'lth both his hands, and at 
the same instant of time strongly press the arm-pit wuth the heel W hile this is in doing one 
shall stand at the patient’s back, wdio shall lift up Ins shoulder with a tow'el and also with 
lus heel press dowm the top of the shoulder blade, another also shall sit on the other side of 
the patient w'ho, holding him, shall hinder him from stirnng, this way or that w'ay, at the 
necessarj' extention in setting it ” (Fig 2 ) 


‘ ‘ The third method of restoring a shoulder ’ ’ 

“ Someone who is of competent height and strength shall put the sharp part of the top 
of his shoulder under the patient's arm-pit and also at the same time shall somewhat violently 
draw' his arm tow'ards his ow'n breast so that the patient’s w'hole body may as it were, hang 
thereby In the meantime another, for the greater impression, shall lay lus weight on the 
luxated shoulder shaking it with his whole body Thus the shoulder, drawn downwards by 
the one which stands under the armhole, and moved and shaken by the other who hangs 
upon it, may be restored into its seat ” (Fig 3 ) 


“Of the fourth method of restoring a dislocated shoulder ’’ 

“ You must take a perch or piece of w'ood (somew'hat resembling that which the w'ater- 
bearers of Pans use to put on their shoulders), some tw'o inches broad and some six foot long 
In the midst thereof let there be fastened a clew' of j'am or ball of sufficient bigness to fill up 
the cavity of the armhole Let there be tw'o pins put in it, one on each side of the ball, each 
at like distance therefrom w'lth w'hich as w'lth stays, the shoulder ma}' be kept m, and upon 
the ball that it slip not aw'ay from it Let tw’o strong men taller than the patient by nature 
or art put this perch upon their shoulders Then let the patient put lus arm-pit upon that 
place W'here the ball stands up The surgeon must be readv to pull Ins hanging arm down- 
W'ards Thus the patient as it w'ere hangs on the perch with his shoulder and so the head of 
the bone shall be forced into the caiitj ” (Tig 4 ) 
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Fig 4 

Reduction over a wooden voke The author s insistence on adequate padding of 
the rvood perhaps helped to reduce the chances of damage to the neuro-^ ascular 
bundle (From Par^ 1678 loc cit ) 
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Tlie Verj' Best M'^ay of Restoring a Shoulder , reduction over a beam 
A door could be used Note the wooden splint under the medial side 
of the arm (From Vidius loc cit ) This was reputed to bs the favourite 
method of Hippocrates 


steps Then his arm, bound above the elbow with fiUetting or some other hgature ^ 
purpose, shall be drawn down by the hand of some that assist you, and at the 
let the stool be plucked from under his feet so that he may hang upon the ^jjj.geo, 

this means the head of the shoulder will be restored by itself, the endeavour of e 
assisting and pressing dovm on the shoulder blade, and moving it to and b 


th' 


being set, the stool which a little before was plucked from under the patient s 
put there again that he may with the more ease and less pain, pull back his a 
step of the ladder, for if he should lift it high up to draw it over, there wou ^ 
lest being newlv set, and not well staid, the head of the bone might fall out agai 
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An nlternitn e method (P-ire — loc ctt ) The use of a hinge and of a shaped 
splint IS fullv explained by the illustration 



Tig 9 

Reduction of the dislocation by a mediae\al type of screw traction This 
picture from Scultetus (1693) is not much later than Pare and represents a 
technique w hich does not appear to ha\ e been know n to the Greeks Scultetus 
(Johann Schultes 1595-1645) was famed for his illustrations of surgical 
instruments and appliances 
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thought good to have all these things here expressed, that you may learn this operation as 
if j'oii see it done before j'ou 

" If jou have never a ladder you may use a piece of wood laid across two posts Also 
3 'ou may use a door as the other figure shows wherein you must observe a flat piece of wood 
with stnngs thereat ” (Figs 5-6 ) 

“Of the sixth manner of restoring a shoulder luxated into the arm-pit ” 

" Hippocrates wntes that this is the best way to reduce a dislocated shoulder You 
must take a wooden spatula some four or five fingers’ breadth and some two fingers’ thick- 
ness or less and some 5 'ards long The upper part must be wrapped about with a linen or 
woollen rag that it ma)' be the softer and hurt the less and then it must be so thrust under 
the arm-pit that it ma}'' thoroughl}^ penetrate into the inner part between the nbs and the 
head of the shoulder bone, and bound by the stnngs to the arm Next you must make use 
of a ladder, door, bedposts, or such like thing as shall be present at such a height that the 
patient may stand on tip-toes Now this is the very best way of restonng a shoulder ” 
(Fig 7 ) Fig 8 illustrates an alternative and rather more comphcated method mentioned 
by Pare 

The last two pictures accompanying this paper are not concerned with Fare’s text 
Fig 9 which appears in Scultetus (Armamentanum Chirurgicum, 1693) is reproduced largely 
to demonstrate that screw-traction is much older than its present-day users, and Fig 10 
(from Vidius — Chirurgia, 1544) shows the rack, the classical mediaeval instrument of torture, 
being used as a means of reduction of a difficult shoulder dislocation, the usual role of the 
appliance being in this case reversed 

Very little need be said about these pictures but it is interesting to note that backward 
dislocation was not recognised in 1600 It is also of interest to observe that although some 
little advance has been made since the days of Hippocrates, yet most of the manoeuvres 
descnbed are frankly plagiansed from the Greek The text which is quoted is, in places, 
almost a translation of parts of the ivnting of Hippocrates (Worthington 1927) 

Reduction of the shoulder around the operator’s heel (Fig 2 ) has long been styled the 
“ Hippocratic method ” It seems, however, that reduction over the operator’s shoulder 
was actually the favounte method in the Greek gj^nasia (Fig 3) The addition of the 
weight of a child to the traction force is not seen m the one Greek illustration of the method 
which is available 
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SIR WILLIAM MAGEWEN (1848-1924) 
An Eponymic Centennial Note 


A centui 3 has gone full circle since Sir WrUiarn Macewen was bom on June 22, 1848, 
and 3 et his huge personaht}^ continues to overpower our generation In the historj of 
bone and joint surgen,’’ his name voU forever be epon 5 miously honoured through his 
operation v hich marks but one aspect of his life-long mterest m bone problems His classic 
monograph, “ Osteotom}'^ vath an Inquirer mto the Aetiologj'^ and Pathology of Knock-Knee, 
Bow-Leg, and other Osseous Deformities of the Lower Lunbs,” pubhshed m 1880 at 
the earty age of thirt 5 -tvo, is a succinct, lucid, comprehensive presentation of the subject, 
vath the accent of finahty on ever}’’ page Translated mto man}’’ languages, it spread hb 
fame throughout the ciialised world This extract is charactenstic of the style — 



" On April llth 1875 I performed an’hseptic osteotom) 
on a girl, siv years of age Mho had osseous anchylosis 
of the right knee, following suppuration of the joint, 
rising as a sequela of scarlet fever The limb was 
straightened, and the wound healed as a tyqiically anti 
septic w ound does This w as the first case of osteotomj 
performed in Bntam The second was performed bj 
Lister during the winter session 1875-76 Antiseptic 
osteotomy w as performed for the first time in London b) 
Mr Barw ell (Richard Barw ell, F R C S , Surgeon to Channg 
Cross Hospital) on December 2nd, 1876 Dunng the last 
lew years antiseptic osteotomy has been greatly e’rtended 
and it has met with such success as to ensure it a 
permanent place as a safe, certain, and most successful 
procedure ’ (p 62 ) 

The following extracts may be quoted from his 
“ Clmical Lecture on Antiseptic Osteotomy Having 
Special Reference to the Kind of Instruments 
Used, and to the Surgical Anatomy of the Evdra 
Articular Operation by Simple Incision at the 
Low'er End of the Femur for Genu Valgum, 
dehvered at the Glasgow Royal Infirmai}’ 


In this mormng s remarks references w ill be made, among other points to the followung the age 


suitable 


for such operations the kind of instruments employed, and how to use them and the surgical 
of the site selected for m^ operation of simple femoral incision in genu \ algum The chisel oug ^ 
be made to suit the material upon which it is to act It ought to be made of very fine steel, 
so as to present brittleness or too great softness To employ a single word which would at 

tinguish it from the ordinary chisel and at the same time be more euphemistic to a patient s ear, i 
be called an osteotome ” 


The first set of osteotomes wms made m 1876 by T H MacDonald, a blacksmi 
Glasgow’, under IMacew’en’s direct supemsion The instrument w’as forged in a sing e 
and highly pohshed, at a time w’hen bone-handled scalpels and wooden-handled c ise 
umversally emplo} ed, for DIacew'en had clearly grasped the pnnciples of aseptic sur 
Sir '\^'’ilham Jlacewen’s wms a magnificent figure, w’lth chiselled features an 
grey eyes His voice wms low’ and meUow’ and, even w’hen lecturing, hardly dualist, 

an mtense dishke to be photographed A difficult character, he w’as essentially an in 
unw illin g or unable to share his ideas w’lth colleagues or juniors, and he 
affection of those w’ho w’ere his most devoted disciples 


^ British Medical Journal 1879 1,656-658 
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ORTHOPAEDIC SURGEONS OF TO-DAY 

SIR H A THOMAS FAIRBANK, DSO,MS,FRCS,MGh Orth (Hon ) 

“ Hau studia adulesccntiam acuunt, scnectutem oUectant ” 

Sir Tliomas Fairbank niaj^ be the oldest member of the Bntish Orthopaedic Association, 
but in mental \ngour he is one of the youngest Regarded mth affectionate respect, he is 
sought bj' J'oung and old for his enc 5 ^cIopaedic knowledge and sound clinical judgment which 
are based upon a A^ast store of remembered expenence He has an insatiable thirst for know- 
ledge and in the words of Cicero “ the studies which were an impetus to his youth do noiv 
m age prmide his delight ” 

In Fairbank we see embodied much of the histor 5 ^ of the Bntish Orthopaedic Association 
Orthopaedics in Great Bntain arose from two main stems from Liverpool through Hugh 
Owen Thomas and Robert Jones, and from London through Jackson Clarke, Tubby, Muir- 
head Little, and Openshaw, ivho were general surgeons Of the next generation — Elmshe, 
TrethoAven, Bankart, Fairbank and others — Fairbank Avas first to gam appointment as ortho- 
paedic surgeon to a London teachmg hospital, the Channg Cross Hospital m 1906 Similar 
appointments AA'ere soon established elscAvhere, but for the first thirty years of this centur}^ 
London orthopaedics grew despite opposition and obstruction, and it was the sincenty and 
mtegnt}^ of this modest man Avhich counted for so much in gaming the co-operation of general 
surgical colleagues 

Through family influence, Fairbank intended onginaUy to go in for dentistry He 
quahfied in medicine but also took the dental diploma Indeed, if it had not been for the 
South Afncan War, he might Avell have become estabhshed as a West End surgeon-dentist 
But he serv’^ed as medical officer Avith the troops in South Afnca, and on his return 
Avas appointed Medical Supenntendent at the Hospital for Sick Children, Great Ormond 
Street 

He saAV the demonstration by Lorenz in January 1903 at the City Orthopaedic Hospital 
and three Aveeks later, being then a clinical assistant, he reduced his first congenital hip dis- 
location Here also he came under the influence of Lane Avhose teachmg of the “ non-touch 
technique ” he accepted and thereafter never ceased to teach and practise It is said that m 
the tAventy-eight years he Avorked at Great Ormond Street, and did much of his most import- 
ant AAnrk, he AA^as not communicative , but he taught by example, by the skilful handling of 
children, the careful management of orthopaedic appliances, and by the qualities of neatness 
and attehtion to detail Sir Thomas has generally managed through gentle but firm per- 
suasion to get his OAvn Avay, and this Avas illustrated m his successful breaking of a long 
tradition of the London hospitals by Avhich all out-patients AA'ere seen by assistant surgeons 
regardless of the fact that they had been treated m the Avard by senior surgeons Avho never 
saAA' them again Throughout the time that Fairbank serv'ed as senior surgeon, from 1913 
to 1928, he shared AAuth his assistant both in-patient beds and out-patient foUoAv-up clinics 
This practice, started at Great Ormond Street, is noAA' almost uniA'ersal throughout Great 
Bntain 

Before the 1914-18 War, Fairbank toured North Amenca and gamed stimulus from 
Royal Whitman, Lovett, and Abbott, and from GoldthAvait AA'hom he had met 5 'ears before 
m Liverpool AAuth Robert Jones He Avas a keen temtonal soldier and, AA'hen Avar broke out, 
Avas soon m Flanders AA'ith the 85th Field Ambulance It AA'as only bj' the foil}' of militarj' 
regulations that this mature surgeon continued to serA'e as junior medical officer AAhile } oung 
men he had trained AA'ere giA'en first-class surgical appointments In due course, hoAAeAer, 
this Avas remedied He became surgical consultant to the Armj', taught bone surgerA' to men 
AAho AA'ere destined to become orthopaedic leaders of the future, helped to establish m the 
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Balkans a unit for the segregation and rehabihtation of injured men, served in the first Ortho- 
paedic Centre at Shepherd’s Bush, and took a promment part in estabhshmg the pnnciples 
of treatment which are now generally acknowledged 

On returmng to Great Ormond Street he restncted his practice to orthopaedics, and 
shortly afterwards was invited to establish a new orthopaedic department at King’s College 
Hospital Thus started a new and fruitful phase, loyally supported by general surgical 
colleagues and assisted at King’s by Dudley Buxton who, m 1922, helped him to estabhsh 
the first fracture chnic m London for ambulatory cases At that time he was joined by Sister 
Bradbury from Great Ormond Street, a devoted assistant who has done so much to maintain 



Sir Thomas at his desk 


his unique collection of radiographic and clinical matenal In 1926, on the suggestion o 
Henry Gauvain, he was appomted as first consulting orthopaedic surgeon to the Lord 3.)0 
Treloar Hospital at Alton This was the last hospital appointment he gave up, m 191 
No record of the contribution of Sir Thomas Fairbank would be complete w 
comment upon his phenomenal work dunng the 1939-45 War The Mmister o 
invited him to act as chief orthopaedic adviser for the Emergency Medical 
responsibihties included expansion of existing orthopaedic facihties, development o 
which did not exist, co-ordmation of the work of regional advisers, negotiations AVit 
departments, and discnmmation m the demand for trained orthopaedic surgeons 
the needs of civihans on the home front and the expanding requirements of the arme^^^^^^^ 
His labours were crowned with a degree of success which none other could have a ^ 
for he was held in such high respect , it was known that being armed with the pow 
dictator he seldom used them , and it wms recognised that the force he preferre '' 

and joint suRCE 
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reason and pci suasion lliosc wlio know him at the penphery are still astounded by his 
meinor\ of patients, and knowledge of the details of local hospital organisation 

It IS in the clinic that Sii Thomas’ discernment and knowledge is so stnking On one 
occasion at Great Ormond Street, on hearing the peculiar and piercing scream of an infant 
at the othei end of the out-patient hall he remarked " That sounds like the cry of infantile 
scun } ” And so it was He is a careful operator, always conscious of the patient, no trouble 
IS too great and there is no excuse in his vocabulary His teaching is intimate, helpful, and 
amusing 

Fairbank’s contnbution to orthopaedic literature is voluminous He speaks often at 
medical meetings and alwa 3 S with something worth saying The penod of most prohfic 
wntmg dated from his appointment to King’s College Hospital after the first war, but already 
he had made important observations on the treatment of Erb’s pals}', the correction of con- 



The old Hospital for Sick Children Great Ormond Street 


tracture of the subscapulans for which his operation was devised, and the treatment of con- 
genital dislocation of the hip joint which he discussed mth increasing knowledge and expen- 
ence in later years In 1922 he was able to report upon one hundred and seventy-five 
congenital dislocations treated between 1903 and 1914 The Lady Jones Lecture, published 
by Fairbank m 1930, included a fascinating discussion of the pathological anatomy of con- 
genital hip dislocation, the mechanism of limp, the hgamentous and muscular shngs which 
support the pelvis on the femur, the power of adduction of these muscles, and the part the's 
play in the Trendelenburg gait It can still be read with profit by aU who deal with these 
dislocations 

A few weeks ago Fairbank put his news as follows — " Congenital hips are of three t 5 'pes 
1) imperfect acetabulum, vuth the femoral head m the joint, but slightl}' eccentric, 2) sub- 
luxation, including ‘ marginal displacement ’, 3) dislocation on the dorsum ihi The first is 
commonl}' overlooked until adult hfe when arthritis develops It ma}' be seen m the opposite 
hip, prenously regarded as normal, after a unilateral dislocation has been dealt mth If 
spotted earl}' enough operation to improve the acetabulum is well worth consideration In 
the second type when the head rests exactl}' opposite the upper limit of the socket, the 
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prognosis is very bad unless an operation is performed to improve the roof of the acetabulurr 
and make a hp If the child is only two years of age or less, I think it is worth trying con 
sen’^ative measures, but if approaching the age of four I think it is essential, after manipuhtior 
to get the head central and the limb in a stable position, to foUow this by the so-called uppei 
lip operation 

“ Open reduction per se, without an upper lip operation, has no advantage over closed 
reduction, since ultimate success always depends upon retaining the hmb in the chosen 
stable position long enough to allow the acetabulum to acquire a shape that is approximate!}’ 
normal I am not maintaining that open reduction is never advisable, for I think it occasionally 
IS, for example when manipulation fails to achieve reduction, the child being sufficient!} 
young The hip should also be opened if after manipulation it is found to be exceptionally 
unstable, or the X-ray shows the head is not really home m the acetabulum 

“ In the young, under three years of age, a subluxated and a luxated hip should be 
treated m the same waj^ namely by manipulative reduction (simple gradual abduction if 
under twelve months) and prolonged fixation I beheve that further manipulations in vanous 
directions, earned out after reduction and before appl 3 ung the plaster, are of real value in 
getting the head really^ home and getting nd of possible folds of capsule nipped between the 
bones I think it is a mistake to include the knee in plaster as a routine, because rotatory' 
movement of the head m the acetabulum is useful, and one hkes to get the hamstnngs 
stretched Ante-version I beheve seldom calls for correction 

“ Mj' forty-five years expenence of this problem leads me to emphasise the difficulty of 
what I w ould call the ' diagnosis of prognosis ’ Recently reviewing some of my twenty- 
year results I hav'e been struck by the very good results obtained in cases that at first had 
seemed imperfect, and vice versa The one entenon I would stake everything on is the 
centenng of the femoral head m the acetabulum ” 

In making a hfe-time study of the complexities and problems of general pathological 
lesions of the skeleton. Sir Thomas has done much to bnng order out of chaos His Presidential 
Address to the Bntish Orthopaedic Association (Bntish Journal of Surgery 1927) is a classic 
of modern orthopaedic hterature, in which is classified and distinguished a great vanety of 
dev elopmental errors m bone formation, disturbances of bone structure, disorders of meta- 
bohsm, and dev'iations of growth He returned to the sub] ect in the first Robert J ones Memonal 
Lecture (Bntish Journal of Surgery 1939), discussing skeletal lesions with increased and 
decreased density of bone, and emphasising the part played by fibrosis of the marrow More 
recently, under the title of ” Dysplasia Epiphyseahs Multiplex,” he presented to the Roya 
Society of hledicine a cntical analysis of disturbances of epiphyseal growth, isolating a group 
of cases vv'ith mottled bone formation diffenng from the changes of Perthes’ disease, dyschon 


droplasia, dysplasia epiphyseahs punctata, Morquio-Brailsford anomaly, etc 

Sir Thomas is a collector of the ranties of bone pathology But he is more than a co 
lector, by endless thought he is handing back his records, and those referred to him 
fnends and colleagues, to the common pool of well-ordered classification With an 
expenence of congenital dislocation of the hip joint his great dehght is to discuss new i 
vvith junior members of the profession who have studied individual cases m detail c 
genital tahpes equino-varus he believes that ‘ ‘ failure to get good results is due entire 
the failure of surgeons to take infinite pains with every case, this ultimately is the 
the Denis Browne method, which in other respects is a good method ” One of his 
recent pleasures was to see the precision, attention to detail, and timeless gr 

which Smith-Petersen performed an arthroplasty of the hip joint in London Oft ® ^5 

surgeon ” who is technically dexterous, Fairbank comments “ Of far greater impo 
the man’s intellectual integnty ” Of 

” Great men are the guide-posts and landmarks in the State ” said Edmun ^ ^ 
such is Thomas Fairbank 
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CANADA 


JOINT MECTING OF THE CANADIAN, BRITISH AND 
AMERICAN ORTHOPAEDIC ASSOCIATIONS 

Cimdi IS to scr\o ts host for tlic combined meeting of the American British and Canadian Ortho- 
paedic \ssocntions c\hicli will be held in Quebec City in June The American Orthopaedic Association 
will be led ba their president Dr Robert I Harris of Toronto Dr J Edouard Samson of Montreal will 
preside oecrthe meetings of the Canadian Orthopaedic Association The British Orthopaedic Association 
will be represented b\ the president Mr Alan S Malkin of Nottingham * and a small group of surgeons 



The Joint Meeting of Canadian British and American Orthopaedic Associations will be held 
in June 1948 in Quebec the oldest city in Canada, and the centre of Government of French 
Canada This photograph reproduced by courtesy of Canada House London shows the 
Provincial Parliament Buildings of the City 


a\ho will endeavour to make good their lack of numerical strength by the vigour of their youth The 
programme has been arranged by a committee under the capable chairmanship of Dr John L McDonald 
of Toronto whose organising ability was once demonstrated in Chicago when he saved the life of the 
British Editor of this Journal by disguising him as ‘ Mr Smith ” Clinical presentations, symposia, short 

* The Editor would take this opportunity of regretting that in the first British number of the Journal 
the name of Mr Alan S Malkin, who was then president-elect of the British Orthopaedic Association w as 
not included in the list of representativ es of the British and American Orthopaedic Associations who joined 
m the London Conference on future developments of the Journal of Bone and Joint Surgerj Hav mg regard 
to the important part he played the omission w as all the more unfortunate but w e know that our respected 
president w ill forgive the oversight 
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papers executn e sessions and banquets, ill occupy ev ery moment from early Thursday morning June I 
until late Sunday e\emng June 6 The promsional programme includes these papers and discuiMon 


Aseptic Necrosis of Bone and Fractures of the Neck of the Femur — Eduard Compere, Chicago I\ 
Plummer, Buffalo Dallas Phemister, Chicago, James Patrick, Glasgou Jackson Burrows London 
W Eduard Galhe Toronto 


Subtrochanteric Leg Shortening — Lauson Thornton Atlanta, Discussion — ^^Valter P Blount, Milwaukee 
Ischio-fem oral Arthrodesis of the Hip Joint — Herbert A Brittain, Norwich Joseph Freiberg Cincinatti 
Osteoid Osteoma — Malcolm Dockerty Rochester Discussion by Ralph Ghormley, Rochester, Campbell 
Thomson, Neu York 

Slipping of the Upper Femoral Epiphysis — Beckett Houorth, Neu York, Discussion by S Hemberg 
Neu York Armin Idem Boston 

Arthroplasty of the Hip Joint — Alexander Gibson, Winnipeg, J S Batchelor London, Discussion b\ 
Paul C Colonna Philadelphia 

Arthroplasti of the Knee Joint — J S Speed, Memphis Philip C Trout Roanoke J Edouard Samson 
Alontreal Discussion by Reginald Watson-Jones, London 
Changes in Elastic A.dipose Tissue unth Advancing Years — J G Kuhns, Boston A W Fanner, Toronto 
Physiological Blocking of Flail Jomts — Alberto Inclan Havana, Discussion — -Fremont Chandler Chicago 
Fracture-dislocation of the Pehis — Frank W Holdsuorth, Sheffield H Earle ConueU, Alabama 
De^ elopmental Coxa Vara — A B Le Mesuner, Toronto, Discussion by W T Green Boston 
Congemtal Dislocation of the Hip Joint — Juan Fanil, Mexico Fred C Durbin, Exeter, Discussion b) 
Henrs R McCarroll St Louis 
•krthrodesis of the Ankle Joint — W Eduard Gallic Toronto 

Oestrogens and Bone Formation in the Human Female — Mary S Sherman Chicago C Howard Fletcher 
Chicago Fuller Allbnght Boston, Arthur Ham Toronto 
Congenital Discoid iMemscus Results of Menisectomy Knee Joint Changes after Memsectomy — Ian S 
Srmi'ie Edinburgh John C Chamley, Manchester, T J Fairbank, London Joseph S Barr Boston 
CerMcal F-actures and Fracture-dislocations — ^^Vllllam A Rogers, Boston, W G Turner Montreal 
Y illiam Cone Montreal E A Nicoll, Mansfield Nottingham 
Org n sation of an Accident Service — ^W Gissane, Birmingham England , J Heberhng, Pittsburgh 
Pr<r idential \ddress — Robert I Hams Toronto 

L ndergraduate Teaching in Orthopaedic Surgery — Bruce Gill, Philadelphia, George Perkins, London 
Operatl^e A proaches to the Shoulder Joint — Le Roy Abbott, San Francisco, George Bennett Baltimore 
External Fi' tion in Orthopaedic Surgery — J R Naden Vancouver, Discussion by E C Janes Hamilton, 
John R ■'loore Phdadelphia 

Fractures of the Shaft of the Femur — E Harlan YMson Columbus, John C Charnley'^, Manchester 
Dener\ ation or the Elbou Joint for the Relief of Pain — James E Batemen, Toronto J Albert Key, St Louis 
Pedicled Ner\e Graft — F G St Clair Strange, Folkstone, England 

Elephantiasis unth Congenital Bands in Children — A W Farmer, Toronto H B Macey, Temple Te\as 
Scoliosis uath Paraplegia — K G McKenzie, Toronto F P Dewar Toronto Arthur Steindler, low a Ci ) 
Paper bi Sten Fnberg, Stockholm, Su eden 


Nuffield Fellows and T^a^ell^ng Fellows m Orthopaedic Surgery — The appointment often Nu ^ 
Fellous and tuo Traiellmg Fellous in Orthopaedic Surgery uas recorded in the last issue of this J®" 
jMr James Y ishart first assistant at the Robert Jones and Agnes Hunt Orthopaedic Hospital, has 
appointed a third Tra^ ellmg Fellou All these surgeons are to be met on amval in New York J 
president of the American Orthopaedic Association Thereafter they will be received in the 
New York Boston Philadelphia Baltimore, Washington Quebec Montreal Toronto, Detroit, Ann 
Chicago St Louis and Rochester A six weeks tour of American and Canadian orthopaedic centre^^^^ 
thus been planned trai ellmg has been facihtated generous hospitality has been arranged and e 
are being defrai ed by American and Canadian friends of Britain Y^e trust only that these 
surgeons wall seal once more, in their own generation the bonds of friendship which already cm 
former generation 


GREAT BRITAIN 

ORTHOPAEDIC SECTION OF THE ROYAL SOCIETY OF MEDICINE 

A well-attended meeting of the Orthopaedic Section of the Royal Society of Medicine was he^ 
late summer 1947 under the presidency of Mr V H Ellis at the Lord Jlayor Treloar 
when a clinical demonstration was arranged by the medical superintendent Mr p' res^ 

of Bnttain s ischio-femoral arthrodesis w ere demonstrated by iMr Langston Professor T 
a paper on Plastic Surgery in Relation to Orthopaedic Surgery 
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Conti ibulions of the late Sii Henry Gauvain to Orthopaedic Surgery 

Sii ^ I atilxiiil STid tint wIilu G iu\ im w-is appointed to take charge of the hospital in 1908 there 

Mill di liniti signs of a s\\ ing from the radical to tlic const r\ ati\ c treatment of non-pulmonary tuberculosis 
In till sanii \ car one of Gain am s teachers, the late Sir Anthony Bowlby, published a paper on tuberculosis 
of till hip joint, hasid on 900 eases under twcKc years of age treated at the Alexandra Hospital He 
condiiiined ojicratne treatment mIucIi at that time Mas almost universally adopted and showed that 
better results could be achieicil In coiiseri atne methods Gauvain Mas an enthusiastic advocate of these 
mcthotls The lirst of mam jiapcrs iias Mnttcn in 1910 in collaboration with Dr Calvd and dealt with 
the treatment of tubereiiloiis abseesscs bj aspiration instead of incision Many of his most valuable 
publications dealt Mith general or uljment treatment in mIiicIi he did pioneer Mork He supported the 
idea that tuberculous arthritis Mas no more than a local manifestation of generalised infection Heho- 
thcrapi had been adopted earlier in the century by Bernhard and by Rollier, but quite independently 
Gain am m as con\ meed of the \ ahic of sunbathing He often paid tribute to the value of this method 
of increasing the poMcrs of resistance of the patient He insisted on the need for graduation of exposure 
and insisted tliat exposure in the shade Mas no less necessary than exposure to the sun He stressed the 
\aluc of alternation of stimuli Sun treatment Mas alloned only under the supervision of a specially 
trained sister He was convinced of the psychological value of this treatment 



Open-air treatment was carried out in all weathers Believing that sea-bathing and a change of 
climate m ould benefit selected cases he persuaded the Trustees to open a branch at Hayling Island He 
found however that while most cases responded well some were affected adversely and constant care 
M as necessary Sea-bathing was considered valuable even for recumbent cases but elaborate precautions 
were taken to avoid chill by the use of windscreens, braziers and hot meals With the support of the 
Medical Research Council he collaborated with Sir Leonard Hill and Dr Argyll Campbell in carrying out 
metabolic researches which showed that exposure to air had a much greater influence than exposure to 
sun and proved that the two together might increase the metabolic rate by as much as 40 per cent 

Gauvain took a leading part in the introduction of celluloid splints for the later treatment of tuberculous 
cases The celluloid solution was rendered non-inflammable by mixing with calcium chloride He w as 
impressed by the work of Finsen and by the use in Denmark of artificial light He went to Copenhagen 
to study their methods It was not until after the First World War that he was able to open a Light 
Department fully equipped with all the latest apparatus and with a sister in charge who had been sent 
to Denmark for special training 

He M as a pioneer in the dev elopment of hospital schools insisting on the importance of discipline and 
full occupation of the time of the patient with work and play Occupational therapy had been a feature 
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at the Treloar Hospital for man\ %ears especially among older girls m ivhom it ser\ed both as ducrsioi 
and as traimng for later emploj-ment He also started one of the first crippled boj's’ colleges -where thci 
■were taught to earn a Imng To sum up Gauvam took a leading part in introducing all the features which 
now as a matter of course m ere included in the modem countrj’- hospital 

Sir Thomas Fairbank said that in one paper published in the Lancet Nor ember 16, 1918 Gauram 
described a method of testing for pathological actimty or quiescence of arthritis in tuberculous hip disease 
If the condj les of the femur w ere grasped by one hand, the head of the bone could be rotated in the 
acetabulum AMien this mo\ement iias checked, further sharp rotation iias followed instanth when 
disease w as actii e bi protectii e spasmodic contraction not confined to the muscles about the joint, but 
e-rtending to the abdomen where it was felt easily by the palm of the other hand placed aboie the pube 
Gau\ am also pointed out that if disease w as not quiescent this rotation of the femur wath slight force was 
transmitted to the pehas and the iliac spmes 

I cannot conclude these remarks said Sir Thomas wathout referring to the exceptional charm of 
Henrj Gauiain s personalit-w which endeared him so much to all wath whom he worked Hemw Gauiain 
made this hospital he was the hospital The happ 3 ’^ and optimistic atmosphere that he engendered and 
w hich w as e\ ident in er eix^ member of the staff, infected the patients and played an important part in 
their progress and recoi er 3 ’- ’ 

Orthopaedic Surgerj m Rheumatoid Arthritis — M> Alexando Law (London Hospital) on Januarj 
14 I94S emphasised the importance of undertaking reconstructii e surgery before joint destruction was 
complete and before serious atrophy of muscles and ligaments had developed He desenbed the indications 
for excision of the acromion process in rheumatoid arthritis of the shoulder joint, for excision of the 
head of the radius wath s^ no\ ectomy in certain cases of arthritis of the elbow , for complete arthroplash 
of the elbow joint for excision of the lower end of the ulna by which to restore radio-ulnar and wnst 
moiement and for arthroplast}' of the hip joint by the Smith-Petersen mtallium-mould technique He 
emphasized the necessitj' for shaping congruous joint surfaces by means of special instruments, and lor 
creating a large acetabulum and said that success depended not only upon careful and e-vpenenced operatiie 
technique and an intensii e post-operative regime but upon willingness to repeat operatii e procedures a 
occond or e\en a third time on the same joint of the same patient There was no short cut to success 
It w as pointed out that a satisfactory arthroplasty of the knee joint had not yet been de% eloped but that 
recent wo'w. showed promise In the treatment of fixed kyphotic deformities of the spine, especiallj in 
spoi htis anki lopoetica spinal osteotomj' by resection of the posterior neural arch and facets was worth 


undertaking 

Serious Limitations and Erroneous Indications of Biopsy in the Diagnosis of Bone Tumours— 
At the meeting held on January 16, Dr James Bratlsfoid urged that punch or dnll biopsy of bone tumours 
was unreliable and that eien open biopsy was misleading and led to serious error He suggested t a 
there might be radiographic ei idence that biopsy caused general dissemination Radiographic diagnosis 
particularh when based on serial examinations was considered to be much more reliable In the 
of subsequent discussion Dr Brailsford’s dogmatic mews were found to be generally unacceptable 
Frank Elhs pointed out that radiologists \aned in their competence no less than pathologists Senous 
misinterpretation might arise from radiographic examination just as readily as from pathological examinatio 
He belies ed in fact that errors after biopsy ssere infrequent il/i W D Coltart said that diagnosis mus 
ahvajs be based on the correlation of climcal radiographic, and pathological evidence ^ 

Curare (Intercostrm) in the Treatment of Acute Anterior PoUomyehtis — A film by D) h u lo^u 
Ransohoff (New York) which had been brought to this country' by Sir Morton Smart was intro 
Sir Reginald M atson-Jones at the meeting held on Februarj' 3 1948 Dr Ransohofi accepted the 
of Plato-Schw artz that in acute anterior poliomyelitis there w as wudespread muscle spasm and 
that such spasm was responsible for dysphagia, respiratorj'^ embarrassment and early onset 

Bj injecting curare the spasm was rebel ed Sherrington s law of reciprocal innervation w as re-e 

and the pathological stretch reflex was obliterated The dosage emploj’-ed was 0 9 units per ki o o^^ 
weight ererj eight hours for the first twenty-four hours the dosage thereafter being increase ’ ' 

■was no ad^ erse reaction to 1 5 units per kilo of body-w eight every eight hours Intra-muscu ar 


was con-tinued until all endence of muscle spasm had disappeared j^aJe 

The essential principle of Ransohoff s treatment was not simplj^to giie curare injections, 
use of such injections in order to institute passne stretching exercise, w eight-beanng ^ Jipur of 
at the earliest possible moment The exercises and movements were started wathin 'twentj o 
admission At three separate intern als during the first three hours after each day-time 
eiery joint of the body was put through as complete a range of movement as possible ^ 

stretched in the attempt to re-estabhsh normal muscle length The patient w as put on ,ve'C 

as possible no attempt being made to aioid fatigue Throughout the hours that joints chan" 

not being stretched the patient w as made to exercise wath parallel bars specially con ^ 
trapeze manner s w heels bicjcles and e\ ery tjqie of apparatus The patients were a ivaj 

and joint SCfOErl 
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II w IS tiuiilnsiscd tint no tl inn \\ is made to In\c established i cure for anterior poliomyelitis but 
tint this tmtiiicnt pan, bUttr risiilts more quicklj than any other method In a senes of taventy-nme 
patiints no lived deformities or tontraeturcs dtaclopcd Int patients Mith bulbar paralysis responded 
in a sunirisuig maniur to idcquatc doses of curuc the relief being attributed to relaxation of spasm of 
the aeiissora niusLlcs of res]nrition ind the di ijihragm Dj'sphagia responded immediateh 

Si; Rd,niald II n/ioii yours (London) said that although he had introduced the film it must not be 
thought that he aectjitcd Ransohotl s principles He quoted the \iords of Voltaire " I utterly disagree 
with Mint a oil saa , but 1 a\ ould defend to the death your right to say it ” He thought that further electro- 
niaogTaphic inacstigatioii aaas needed into the question of spasm in poliomyelitis and the extent to aahich 
spasm aaas an important factor calling for special treatment Further evidence avas needed before it 
could be accepted that treatment ba the injection of curare altered the prognosis and improv'ed the 
outlook That part of the treatment aahich insisted upon early mobilisation and aveight -bearing passiam 
stretching despite pain and cvcrcisc despite fatigue aaas in startling contrast to the principles adamcated 
ba Hugh Oaaen Thomas and Robert Jones It might be that in the past aae had emphasized too much 
the inijiortancc of protecting jiaralascd muscles It might be that aaoidable joint stiffness had sometimes 
been alloaacd to dcaclop It aaas possible that earlier mobilisation and ambulation aaas advisable But 
he aaoiild need much more than the caidcnce of this film to persuade him that fatigue and exhaustion of 
aacak and jiartla jiarah’scd muscles aaas desirable Still more did he feel reaulsion amounting almost to 
horror aalien he saaa jiainful joints and muscles being stretched and forced despite the agonised protests 
of the patient 

Bio/fsaoi H J Scddoi) (Oaiord) agreed that deformity after poliomyelitis aaas probably due to the 
dea elopmcnt of contractures rather than to muscle imbalance pet sc though the latter aa as of course a 
source of defornutj If this notion aaas correct then maintenance of a full range of movement aaas of 
great importance The treatment of pohomjehtis had been dominated in this country by the belief that 
paralj'sed or paretic skeletal muscle aaas in so delicate a state as to require prolonged rest There aaas no 
longer anj doubt that deneraated muscle did not degenerate as did say, a divided nerve It merely 
atrophied and putting a paralysed muscle through its full range aa as no more harmful than stretching a 
normal muscle, though maintenance of a muscle in an overstretched position aaas clearly harmful whether 
the muscle aa as denera ated or not 

If it aaas accepted that preservation of mobility aaas necessary aae aaere faced aaith the difficulty of 
how to achieve it despite limitation bj pain Dr Ransohoff believed that pain was due to muscle spasm 
and that if spasm could be abolished the pain aa ould also be reliea ed But there aa as no clear ea idence 
that a motor neurone disturbance causing muscle spasm also caused pain In spastic paralysis painful 
limitation of moa ement did not occur except in late neglected cases w here contractures had been allow ed 
to dea elop It aa as much more likely that pain aa as the cause of spasm Unfortunately w e knew a ery little 
about the cause of painful phenomena in poliomyelitis except that extensiv'e changes in the posterior 
root ganglia had been found wnth some frequency in fatal cases as well as in experimental disease Muscle 
spasm though by no means a constant feature of the disease w as very real and could be demonstrated 
electromyographically it might be independent of the pain or it might be caused by it In either case 
it w as difficult to see how curare acting on the motor end-plates could relieam it Did it in fact do so ? 

Professor Seddon said that the cases he had seen m Dr Ransohoff s clinic in New Jersey had impressed 
him most faa'ourably but it so happened that at that time all were past the acute phase of the disease 
and none was receiving curare He had been told by other surgeons who had seen manipulations after 
the admimstration of curare that patients suffered aery considerable pain The agonised expressions 
shown in this film were disturbing He could not help questioning the efficacy of the drug as a remedy 
for painful limitation of movement in poliomyelitis and believed that the treatment derived its success 
more from the determination of physiotherapists than from the action of the drug 

There was now little doubt that in poliomyelitis there was disorder of reciprocal innervation the 
electromyographic evidence aaas convincing Unfortunately in this country aae had not been able to 
assemble the apparatus in time to make observations during the recent epidemic Dr RansohoS claimed 
that curare restored the normal reciprocal activity of antagomstic muscles but unless the drug had some 
fairly powerful central action it was impossible to see how it could act in this way 

Dr Ransohoff s second argument aa as that patients should be got out of bed as early as possible if 
they aaere bedridden for many months they forgot how to walk At Oxford during the recent epidemic 
patients had been allowed up much earlier than had formerly been considered safe but with nothing like 
the rapidity favoured by Dr Ransohoff In every case a careful w atch had been kept for deterioration in 
muscle power Slight decrease in power had sometimes been observed in such muscles as the abductors 
of the hip Yet in these cases slackening of the pace arrested the deterioration and in almost all cases 
there had been gradual increase m power whether weight-beanng was allowed or not This was hardl> 
the occasion for discussing the rather complicated phenomena of recoa ery from paral 3 ’-sis in pohomj ehtis 


VOL 30B,no 2 MAY 1948 



3SS 


PROCEEDINGS 4ND REPORTS OF COUNCILS AND ASSOCIATIONS 


but he thought that Dr Ransohofi’s arguments in fav our of early ambulation u ere much nearer the mark 
than the slar ish enforcement of bed-rest that most of us had practised 

Dr Ransohoff ’s last point that very early active evercises should be instituted, as altogether unsound 
If recent evpenence in the treatment of meningitis u as any guide then the presence of protein in the 
cerebro spinal fluid uas an indication of persistence of active inflammatory changes in the cord and 
memnges In poliomyelitis protein might be found as late as eight r\ eeks after the onset of the disca<c 
and it hardly seemed rational to encourage activity in the anterior horn cells until after the acute procos'; 
had subsided 

Clinical Meeting, Section of Orthopaedics, March 1948 — ^Mr Nissen showed a case of congemtal 
bodiing of the iibta in uhich pathological fracture had been treated successfully by massive posterior bone 
grafting Mr T H Mever shoued a most successful arf/iJ'Ojt’Zusfy o/f/ie in a woman aged fifty fi\e 

\ears with actiie rheumatoid arthritis uhose other knee had been arthrodesed No tissue had been 
interposed between the bone ends Care had been taken to remove the back of the femoral cond)les 
The result showed unusually good stability, and a range of movement from full cKtension to nght angled 
flexion Mr H L C Mood showed a case of idiopathic hypertrophy of the mandible Mr George Bonne) 
reported the result of treatment by immobilisation in plaster of Sindtng-Larsen- Johansson disease of the 
patellai apices One knee was immobilised and on that side the discrete fragments had fused and the 
s\mptoms were relieved The other knee was left free, symptoms persisted and radiographs showed that 
the discrete osjicles had not fused with the mam centre of ossification A number of cases of neoplasm 
of bone were -.hown including a reticular-celled sarcoma of the humerus by Mr W D Coltart for winch 
local excisio i v as advised a symovioma of the ankle joint by Mr Kessel, and various obscure tumours by 
Mr Hy wel D \ 'es and Mr Robb 


Rupture of Intervertebral Discs in the Cervical Region 

In the t on of Neurology of the Royal Society of Medicine, on March 4 1948 Di Russell Bram 
opened a d -s ums on on rupture of the cervical intervertebral discs He outlined all the causes of nerie 
root irritatioa due to lesions of the spinal intervertebral joints, and reviewed ten proved cases of cenical 
disc retropiils on 

Pathological Fe.itures — The frequency of retropulsion of a disc was greater in the cervical and lumbar 
regifpis than in the do-sal region hy reason of the mobility, lordosis, and exposure to trauma The earliest 
re-pulting chaigis .ere vascular in origin — ^the veins being aSected first The problem in the cenical 
spine difiered rom that in the lumbar spine not only because cervical roots were shorter but because 
there might hr .uv oh ement of the spinal cord as well as of nerve roots Ten of Dr Brain's cases of ruptured 
cervical intervertebral discs had been verified at operation — nine by Mr Northfield and one by Sir Hugh 
Cairns tw o had root signs alone, eight show ed evidence of pressure on the spinal cord Only in tw o patients 
had injurv' been v possible factor one other occurred during pregnancy, and seven were associated with 
cerv ical osteoarthritis In the traumatic group congenital weakness of the disc might be a factor, one 
patient had previously suffered from sciatica The group of cases with osteoarthritis were older in these 
patients compression might arise partly or vvholly from bone The level involved was C 3-4 m one 
C 4—5 in tw 0 C 5-6 in six and C 6-7 in one 

Clinical Tj pes — Four clinical tvpes could be distinguished 1) acute onset of severe pain vnth root signs^ 
2) insidious onset of severe pain, sometimes intermittent, with root signs 3) insidious onset wnth roo 
and cord signs 4) insidious onset with cord signs alone Root pam was shooting or gnawing in charac 
sggrai ated bv mov ement of the neck and upper limbs, and by coughing There might be numbnes 
tingling in the corresponding dermatome Sensory loss was patchy and limited in area Reflexes m 
be diminished or lost Fasciculation of muscles might be seen but weakness and wasting were 
Four patients showed the Brow n-Sequard phenomenon and in four there was bilateral cord pressure 
greatest inv oh ement of the pyramidal tracts and little involvement of the sensory tracts 
abnormality' of the cerebro-spinal fluid in seven of the eight cases, and myelography showed a filling 
in ev ery case in w hich it w as earned out 

Treatment — ^The essential treatment was immobilisation in bed wnth or wuthout skull traction j. 
use of a plaster or leather cervical collar Operation should be reserv'ed for cases v«th much was 
with evudence of cord compression j 

Review of thirty-seven cases — Mi G C Knight pointed out that pain seldom reached the 
of a dermatome It might be referred ov er the front of the chest to the precordial area angina 

the seventh cerv ical root caused severe precordial pain which was sometimes mistaken for b 

Pam was usually' provoked by' homolateral flexion of the neck sometimes by extension and no ^ 
vertical compression Electromyography might be useful in diagnosis The best treatmen 
vvaiting list,’ said Mr Knight Mampulation was dangerous Rest was advisable m t e p 
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pi ( It* St . (imforl- tisinlh luUro I ilcnl ik\ion Opcntioii wisimhcatcd only u hen conserv ative treatment 
filled If the niiM loolonh w is iiuoKtd hi mil iiiiiiiectoni> gii e sufficient exposure but if there nas 
cMdiiiri of loid piissiiri liiuiiuctonn iiid i tinisdunl ipproich mis advisable Mid-line protrusions 
should not if possibh bi o)hi itid upon Ifc had ucords of thirty-seven patients twenty-nine with 
root s\ luptoms and signs four w ith i \ iikncc of pressute on half the cord and four w ith mid-hne protrusions 
atlectiiig botli suits of tilt cord 

Rcmcw of forta-sK cises— Di ihlicii lunui had studied fortj six cases forty-five of which had been 
follow id until all ]iaiii was rtlitMd lie rtlitd on bid rest with the head supported wath pillows Relief 
came within time wtehs Paratsthtsia lastiil longer th in pain He stressed the importance in diagnosis 
of d\''aislhcsia of tin index lingti pain on certital moicmcnt and signs of involvement of the seventh 
ccr\ ical root 

Anitomlcal Studies — flfi John L O Connell and Di H Coombs reported an anatomical study which 
showed that the lumbar intere i rtebr il discs were twcnt 3 to twenty-fire times as heavy as the cervical 
discs He distinguished four clinical tapis of ctraital disc lesion 1) ceraical and brachial pain with 
saanptoms and signs in the distribution of one ccr\ ical root and with a good prognosis 2) cord compression 
often coming on suddenh ifter aagut terr leal pain 3) sea ere tetraplegia from compression of the cord 
after trauma -1) ceraical stiffness after iiijura with signs resembling those of amyotrophic lateral sclerosis 
Radiographic Studies — Di J II fJu/f mentioned taao anatomical characteristics of the cervical spine 
1) the relatiac smallness of the interaertebral discs and 2) the presence of neuro-central joints The joints 
between the skull and atlas and between the atlas and axis lay in front of the emerging nerve roots The 
homologues of these joints in the rest of the ceraical spine were the neuro central joints which also lay 
in front and the ordinan lateral joint between neural arches behind The importance of directing the 
raj’s shghth ujiwards m taking antcro posterior radiographs of the cervical intervertebral spaces was 
emphasized Oblique projections were necessary to Msuahse the lateral joints 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


Elections ad eundem of Professor T P McMurray and Mr S Alan S Malkin — Mr T P McMurray 
who recentlj' retired from the cliair of orthopaedic surgery in the University of Liverpool and Mr S Alan 
S ^lalkin of Nottingliam president of the British Orthopaedic Association both Fellows of the Royal 
College of Surgeons of Edinburgli hare been elected ad cundein to the Fellowship of the Royal College of 
Surgeons of England 

Lectures in the Royal College of Surgeons — Throughout April May and June 1948, Lectures on 
Anatom} \pplied Physiology and Pathology will be giaen daily in the College On June 14 Mr Eric 
Lloyd will lecture on Fractures in Childhood and on June 15 Sir Thomas Fairbank will lecture on 
Abnormalities of the Skeleton The statutory and other lectures given during February and March 
included 


Februar} 6 
6 
12 
16 

17 

18 
18 
20 
25 

25 

26 

March 10 
12 

15 

22 

24 

25 


Repair of Tendon Injuries in the Hand — Hunterian Lecture — Professor R G Pulvertaft 

Reactions of Bone to Injury — Professor S L Baker 

Bone Cartilage and Fascia Transplants— Mr Rainsford Mow lem 

Skin Flaps — Indications and Technique — ^Sir Harold Gillies 

Treatment of Skeletal Tuberculosis — Hunterian Lecture — Professor hi C hVilkinson 

Free Skin Grafting — Methods and Application— Mr A B Wallace 

Penicillin — Sir Alexander Fleming 

Burns and their Early Treatment — hlr R P Osborne 

Hand Injuries — IMr J N Barron 

Actinomycosis — Mr Zachary Cope 

Hand Deformities — -Mr J B Cutlibert 

hlamfestations of Boeck s Sarcoid— Erasmus Wilson Demonstration — Mr R W Ra\en 

Recent Advances in the Treatment of Arm Amputations Cineplastic Surgery and Arm 

Prosthesis — Arris and Gale Lecture — ^Mr Leon Gillies 

Acute Uraemia — Arris and Gale Lecture — Dr E M Darmady 

Fractures of the Spine — Sir Reginald Watson- Jones 

The Pectoral Girdle — Amott Demonstration — Mr R J Last 

The Knee Joint — Arnott Demonstration — Mr R J Last 


Flexor and Extensor Retinacula of the Wrist and Ankle— In a Hunterian Lecture Mr H F Lnnn 
said that the oifference in function of the flexor and extensor retinacula depended on the fact that the 
flexor tendons w hen in action thrust against the underlying bone w hereas the extensor tendons thrust 
against the o\ erlying retinacula Consequently surgical di\ ision of the extensor retinacula might be 
expected to weaken the extensor power of ankle and wrist The length of s^’no\Ial sheath of a tendon 
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depended on a number of factors of \\ hich the most important as change in the direction of the tendon 
Hence the longest sheaths in the hand m ere those for the tendons of the most dn ergent digits Another 
factor ^^as the cro-^smg of one tendon by another — for example the long sheath of tibialis posticus which 
V as crossed bv the flexor digitomm longus, and of the extensores carpi radiahs w hich lay beneath the 
abductor pollicis longus and extensor pollicis brevis Beneath the retinacula, the mesotendon with its 
contained blood-\essels was attached to that surface of the tendon least subjected to friction Hence at 
the wrist the mesotendon was attached to the ulnar surface of the flexor pollicis longus tendon but to the 
radial side of the flexor tendons of the fingers The lecture was illustrated from dissections in the 
Anatomical Museum of the College some of w hich had been beautifully prepared by Dr D H Tompsett 


THE HUNTERIAN SOCIETY 

It IS customarj^ for the Hunterian Society to celebrate each year within the boundaries of the City 
of London the day of birth of John Hunter — February 13 or possibly February 14 This year, austenty 
conditions made it necessary to substitute for the usual dinner a simple evening reception which was held 
in the AA est End within a few hundred yards of St George s Hospital Mr Roche president of the Society, 
in recei\ mg the guests and proposing the traditional toast said that “ if Hunter had lived to day he would 
probably' not ha\e been born at all He was the youngest of ten children and in these days families of 
ten are hard to find Air Roche w ondered w hat might have been the reactions of John Hunter in attending 
a cocktail party in his honour 150 years after his death Despite the temperance of his later years he 
might well haie applied one of his favourite expressions, ‘Don’t think try it" In honour of the 
celebration the Society displayed its treasures including Hunter’s manuscripts his w alking stick (the handle 
of which was lost in the London blitr), his watches balances silver-rimmed spectacles brass dispensing 
in<'truments and the large repeater watch which was presented to him by the staff of St George’s before 
the quarrels and before the stage when his life was ‘ held in the balance by any who cared to anger him 
An account o^ the influence of John Hunter on the development of orthopaedic surgery is included 
m the Histon R'^\iews of this number of the Journal, but it is impossible ivithin the compass of a few 
pages to inelaje a" the dramatic features of the life of this great man AATiy was his marriage delayed’ 
AA as it no m re * an a financial problem, or was it in consequence of his experimental auto innoculation 
with the gon — a study complicated by unexpected infection wuth the spirochaetes of syphilis’ 

A\ hat w as his seJationship 'nth his brother AVilliam Hunter ’ AA’as it represented accurately by the letter 
in wnich he wrote Dear Brother to-morrow morning at eight o clock and at St James’ Church I enter 
into the HoK S‘'''t" ot Matrimony' As that is a ceremony which you are not particularly fond of I will 
not make a p > nt of having your company there ’ AVhat was the attitude of his wife — ' a lady noted 
for her beautv v> it and accomplishment — a social figure in the w orld of art ’’ when her husband at his own 
expense sent a v ouiig man to Greenland to bring back a whale and continued to add to his ever growing 
collection so that ■* he family w ere literally forced into the street ’ ’ AA^hat was the reason for the burning 
of Hunter s manu'-^r pts after his death by' his brother-in-law, Everard Home ’ AA’as it strictly in accord 
with Hunters last instructions or was it the result of piety, jealousy or plagiarism’ The reader is 
referred to the vast volume of accumulated literature which breathes through every page the spirit o 
an indiv idualist and a great pioneer 


DESTRUCTION BY FIRE OF THE ROBERT JONES AND AGNES HUNT 
ORTHOPAEDIC HOSPITAL, OSAVESTRY, SHROPSHIRE 

In the last number of this Journal, almost at the moment of publication, certain pages 
through the press a second time in order fo include a stop-press account of the disastrous fire w , 

stroyed the greater part of the Robert Jones and Agnes Hunt Orthopaedic Hospital on 
January 27 1948 On a dark and raining night a fire started in the Dispensary There was a wes 
and the flames spread with alarming rapidity along the communicating corridor, destroying every 
ward in turn Six hundred patients most of them immobilised in splints, frames, and 
pushed to positions of safety and protected so far as was possible by coats and mackintoshes, r^^ 
deluge of rain All six hundred beds and trolleys were lifted by hand over water hoses ® 
other obstacles, and pushed one mile along the mam road by nurses and sisters w ho prov e 
their unaccustomed task There was no single casualty The greatest personal disaster " 
dentures of tw o patients w ere interchanged thus leading to much confusion ' Fire brigades, a^s^^ 
from many' quarters found it impossible to control so widespread a senes of fires In th« 

w ind the last of the scattered but intercommunicating buildings w as destroyed At about ^ along 
wind veered round into precisely' the opposite direction Thereupon the fire spread and 

main comdor and threatened the remaimng w ards the operating theatres radiographic Eogl^'^ 

nurses’ home To the credit of the resident medical staff, which includes surgeons not on y ^as 

and AA'^ales but from Australia Canada and the United States a new form of manipulative e 
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npplud V Un mhI pi]) tom m the stmeture of the mun corridor Slates, felts and beams ivere 
avuKid b\ Iniid in tile fact of id\ mcing (limes Spread of the fire was arrested No operation ii as 
c\cr moic suieissful In lonseqiienee of their eiforts enough i\as saved to restore the functions of 
this great liosiul il withm li\e data It is true tint the number of beds i\as reduced It is true that 
for a long ])( nod theie was no hot water and no light But routine duties were restored operations 
continued surgeons serubbid ii]) in cold watei patients wore fed — not from the dietetic department 
which exists no longer but from irnn tent Ivitehens set up in neighbouring fields The destroyed sites 



Next morning 


are cleared already A rebuilding committee started work the next day The shape of new wards 
physiotherapy department administrative block and concert hall can now be determined No thought 
of an Appeal Fund was entertained but within twenty-four hours the flow of bank-notes cheques postal 
orders and other donations from former patients and supporters ranging from many hundred pounds 
to one or two shillings was so great that a rebuilding account has been opened by John ^lenzies 
Secretary-Superintendent of the hospital The only comment made by Dame \gnes Hunt w ho at the 
time w as a patient herself w as I ne\ er w anted too big a hospital Her spirit and the spirit of 
Robert Jones survives indeed it has gained new impetus 
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SURGEONS’ CONFERENCE OF THE MINERS’ WELFARE COMMISSION, 1947 


Redevelopment of Muscle Function 


Mr Nicoll (Mansfield) introducing a discussion on the rede\ elopment of muscle function after injiin said 
that there were four important properties of muscle each of which had particular significance i) power 
of contraction ii) \elocit% or speed of contraction in) co-ordination, i-v) endurance 


1 Muscle pow er — This w as defined as the equivalent of horse-pow er in an engine or w hat w as popuhrlj 
known as strength It was measurable and alwajs diminished during immobilisation in plaster whether 
the muscle was damaged or not and whether exercises in plaster were carried out or not Exercises 
certainh minimised falling off in muscle pow er but they nex er abolished it There w ere certain phx siologicil 
facts which had a bearing on treatment A muscle graduated its power output according to the load 
According to Sherrington s lax\ of muscle action, each individual unit contracted to its fullest extent or 
not at all and therefore the process of adapting power-output to load could be achiexed only b^ raiding 
the number of contractile units brought into play at any gix en moment The accurate method of measuring 
muscle power was to measure the maximum load against which the muscle was capable of working 
\n other phx siological fact of importance was that the efficiency of a muscle fibre xaried with the extent 
to w Inch It w as stretched so that it became mechanically less efficient as it shortened This had a bearing 
on the technique of resisted exercises 

Most Rehabilitation Centres now employed resisted exercises in order to build up muscle power 
There had been criticism of this technique so that it was appropriate to rexiew the principles on which 
it was based In the first place there x\as the analogy with unstriped muscle which always hypertrophied 
proxiding that the resistance against which it xxorked was increased gradually In prostatic obstruction 
chronic intestinal obstruction and high blood-pressure enormous hypertrophy occurred in the bladder 
bow el and left x entricle respectix elj The tx\ o factors concerned ivere the gradual nature of the 
obstruction and the fact that the muscle xxas endeaxouring to oxercome it almost continuously On the 
other hand if obstruction xxas acute then instead of hypertrophy there xx as passix'e stretching x\ ith atrophy 
Secondlx there were the xxell knoxxn occupational examples of dock-porters developing enormous shoulder 
mu'cles and footballers dex eloping hypertrophy of the quadriceps and calf muscles In other xxords 
muscle hx’pertrophx’ xxas a response to unusual demands oxer a long period In America they had earned 
resistance exercises a stage further and now preached that high resistance exercises dex'elop true power 
whereas low resistance exercises dexelop the property of endurance xxhich xvas quite a different thing 

He claimed that there xxere sound reasons for the adoption of graduated resistance exercises m 
building up both power and endurance in muscles MTien these exercises had caused ill effects it was not 
because the principle xxas xxTong but because the technique had been faulty Because morphine in ex 
cessixe doses killed people or exen in normal doses occasionally killed very feeble people there was no 
reason for prohibiting the use of morphine in medicine The apparatus originally dex eloped at the Miners 
Rehabilitation Centre at Berry Hill for graduated resistance exercises xxas cumbersome and mechanicallj 
inefficient \ nexx type of apparatus had noxx been developed at the Oakmere Hall kliners Rehabilitation 
Centre xx Inch xx as better in all respects 


2 Velocitx or speed of contraction — This xx as a property of muscle, partly inherent and partly acquire 
bx training The highest speeds of contraction xxere obserx^ed in insects the xxings of certain msec 
moxing so rapidlx that they created sound xxaxes Although the muscles of human beings operated at ^ 
much sloxxer speed much improxement could be achiex^ed by training The xirtuoso pianist xxas at ea^^ 
txx o species remox ed from the rest of us (including the x irtuoso surgeon) in this matter of speed 
Nicoll xxas Ignorant of the physiological basis of this property but presumed that it had something to 
xxith the speed of nerxe impulse and possibly’^ xxith loxxered resistance at synapses through xxhich it pass 
It XX as certainly amenable to training the mechanism of xx hich like memory xx ould seem to be re a e 
facilitation at the sx napses The importance of this property apart from enabling people like o^o^ 
to plax piano concertos xxas that it xxas the basis of agility xxhich xxas important to miners who a 
be prepared to moxe quicklx in certain circumstances Agility together xxuth co ordination xx 
basis of devtentx and timing xxhich xxas just as important in xxork as in sport Finallv 

at xxhich a muscle like the xastus intemus could be brought into play by reflex action xxas 
If the medial collateral ligament xxas stretched and the stretch reflex traxelled quickly, the pro 
action of the muscle xx as exerted before anx damage xx as done and this xx as often a matter of sp i 
It XX as therefore an important propertx to redex elop in muscles particularly' those like the x 
xxhich maintained protectix e action on a joint It xxas a property that had to be redeveloped by r ^ 

3 Co-ordmation — The perfect example of co-ordination xxas in the ballet dancer Its 
was related to the sxmergic and antagonistic action of a muscle as opposed to its function as a 

It XX as therefore dependent on preserx ing the sensorx mechanisms in muscles and ligaments a^^ grtarce 
these mechanisms in training bx sx-nergic exercises during immobilisation in plaster The im 
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of 1 « onlm ition w IS 111 It il pi I\iil i kk it jiut in wli it w is knoun is timing' the skilful miner by 
]ir(i])oi tiiiiiiig loiilil lo 1(1 i toll of Lo il on to tlu loiuiyoi belt with i iiiinimum output of energy just 
IS till i\pirt golfir could dine i golf bill tSO jsrds down the middle of the fairway with no apparent 
ellort 1 ike \cloeit\ of eoiiti ictioii this jiroperty of eo ordination was responsive to training and like 
all siieh hiiniaii jiroperties it dis.iiipe ired lajiidlj when it fell into disuse Exercises in plaster were there 
fore of jiarainount iniiiortaiiee as were general cvereises for the recumbent patient These kept the 
]iroiirinLi]ifn e nierhailisnis iiid all the eoinjilicated reflexes in training 

4 I'lidur incc — Pin sical endiiranee w as defined as the ability of muscles to go on w orking at high efficiency 
o\er a prolonged period It w is another qiialitj fast disappearing in the human race People who 
coiiiiilainod, iisuallj from armchairs that the miners of today could not work half as hard as their 
grandfathers were apt to forget that grandfathers were not half the men great great grandfathers were In 
fact we were approaching that stage of human eeolution depicted by H G Wells Man in the Moon 
who was capable onh of sitting in a chair while Ins enormous head was sprayed with water to keep his 
brain cool Two thousand four hundred and tliirtj seeen years ago a Greek soldier named Pheidippides 
hearing that his coiintrj was about to be iniaded by the Persians traaelled for two days and two nights 
climbing mountains and swimming rners to seek aid from the Spartans His mission having failed he 
returned to fight throughout the da^ in the great Battle of Marathon in which the Greeks were victorious 
He then ran 26 miles 3S5 j ards to Athens and haiing delivered the great news to the city elders dropped 
dead at their feet Such feats of endurance are beyond human compass to day though there are authentic- 
ated examples within recent memory of native runners covering a distance equal to that from London 
to Manchester in forty eight hours The running footmen of the Middle Ages who ran ahead of their 
lords to arrange board and lodging (an occupation that might well be revived to day) also performed 
prodigious feats of endurance 

Endurance was quite separate from power which depended on the actual number of functioning 
contractile units in the muscle — in other vv ords bulk Endurance on the other hand w as often associated 
with lean spare tyqies like Sydney' M ooderson and it was physiologically an expression of respiratory and 
circulatory' efficiency m muscle — the ability to get nd of waste products fast enough to prevent the onset 
of fatigue It was not power, mobility or even residual deformity that prev'ented spinal cases from going 
back to full vv ork — it vv as the fact that they could only vv ork at normal pace for four hours instead of eight 
hours so it vv as vv orth w hile try'ing to find out how to restore this v ital property of endurance 

^Ir Nicoll had visited France last year to study methods of rehabilitating injured miners Next time 
it might be more profitable to study how they trained racehorses • Whatever the secret it seemed obvious 
that the orthopaedic surgeon vv ho vv as bent on improv ing the respiratory efficiency of muscles should not 
lose sight of the fact that there was also a central respiratory mechanism Breathing exercises should 
form part of the treatment of every case The ‘ high repetition low resistance technique of the 
Americans was worthy of trial but it was far from proved 

Mr A O Parkei said that muscles varied considerably in their response His experience in poliomyelitis 
had been that only certain muscles w ere favourable for transplantation operations others gave disappointing 
results however hard one tried He had noticed surprising hypertrophy in the shoulder and arm muscles 
of patients compelled to become dependent on crutches — and this was particularly so in children 
Hypertrophy in response to extra demand was in fact, almost constant in the growing muscle but he 
vv ondered if the same applied to adults 

Mr C H Cullen referred to the fact that some muscles wasted much too quickly for it to be a simple 
phenomenon of disuse In injuries of the medial collateral ligament of the knee for example wasting of 
vastus internus was very rapid indeed and it was a matter of urgency to get back the use of the muscle 
quickly He agreed that much could be achieved by training and concentration in the matter of individual 
muscle development One of his staff was an expert in muscle control and would demonstrate later He 
stressed the importance of not overloading the muscle in resistance exercises and referred to Professor 
Le Gros Clark’s findings that if only the muscle sheath and a few nuclei w ere left the muscle fibre could 
regenerate 

Mr Les’ie Morns doubted if resistance exercises were necessary He operated on many professional foot- 
ballers suffering from cartilage lesions and his usual procedure vv as to put them back in the second team 
after five weeks He never prescribed resisted exercises but his patients seemed to get fit and usually 
played first-class football within three months 

Sir Thomas Fan bank referred to the time honoured use of massage and heat before and after exercise 
periods in those patients who developed pain due to early fatigue These agents stimulated intra-muscular 
circulation and lymph flow 

Mr F G St Clair Strange said that under normal conditions there must be some mechanism for inhibiting 
the full output of muscle power This restraining mechanism was released in conditions like acute mania 

VOL SOB, NO 2 MAY 1948 

LI 



394 


PROCEEDINGS •VND REPORTS OF COUNCILS AND ASSOCUTIONS 


m \\hich normallj weak and puny people suddenly became possessed of superhuman strength He Ind 
seen the same thing happen during an experiment on hypnotism at w hich he had been present 
Mt E A A icoll in replj , said that hj^ertrophy in response to extra demand was commonlj obsencd in 
adults as w ell as children This w as particularly borne out in paraplegics and one had only to i isit Stoke 
Mande\ ille to be conmnced of it In replj’' to iMr Moms, he agreed that some patients got fit if thc^ were 
left to their own de\ices but only if they were normally active and determined tjyies In such casc« 
analysis of progressii e actmties rei ealedthat they were, in fact, subjecting muscles to progressu e resistance 
though wuthout special apparatus The principle was unaffected and what the surgeon had to do was to 
apply the principle scientilicallj’- and methodically so that apathetic types would get better as well as 
others He agreed with Sir Thomas Fairbank s views on massage and heat therapy These agents acted 
by stimulating the circulator}’- mechanism in muscle and it w as reasonable to suppose that this mechanism 
improaed ba being exercised just as did the muscle itself 

Dewonstiatioii — The discussion was followed by a practical demonstration of resisted exercise technique 
in which the special apparatus de\ eloped at Oakmere Hall was demonstrated Mr James Evans of the 
remedial staff, concluded ba giaung an exhibition of muscle avork in which he demonstrated power (weight 
lifting) India idual muscle control balancing and co-ordination This exhibition avas conducted with 
flaaa less technique and a fine sense of show manship and w as much appreciated by the audience 

SOUTH-WEST ORTHOPAEDIC CLUB 

The first regional meeting of orthopaedic surgeons avorking in the South-West of England was held 

at Mount Gold Hospital Plj’mouth on March 6 1948, aaith Mr Charles Kennedy of Plymouth in the chair 
At a preliminar} business meeting it a\ as decided to adopt the name ‘ South-AVest Orthopaedic Club ’ 
in order to indicate the friendly and informal atmosphere which it was hoped would be the keynote of the 
meetings Mr F C Durbin of Exeter was elected honorary secretary Four short papers were read 
Recent Derelopments m the Treatment of Rheumatoid Arthritis — Mr John Bastow (Bath) 
summarised recent important ad\ances, and emphasised the value of biopsy both in diagnosing true 
rheumatoid arthritis and in estimating the degree of muscle atrophy before arthroplasty or other operatiie 
procedures w ere contemplated He said that calcium-gold salts w ere often used and that the danger of 
unpleasant reactions was minimised by anti-lew isite ” The transfusion of blood of pregnant women 
appeared to be of some assistance but there was difficulty m obtaining it Joint lavage helped by clearing 
out fibrinous debris 

Arthrograph% in Congemtal Dislocation of the Hip Joint — Mi F C Duibtn (Exeter) recalled the 
distinction drawn b) Jacques Leieuf between true congenital dislocation and primary subluxation of the 
hip joint Mr Durbin showed arthrograms demonstrating this difference, and showed slides illustrating 
the late subluxation to be expected in primary subluxations if a shelf operation was not performed 
Arthrograph-v as a Diagnostic Aid in Knee Conditions— Mr A E Jowett (Taunton) used a 
radio opaque substance ‘ pjlumbnn He injected 10 c cs of 35 per cent solution into the knee joint to 
demonstrate the shape and form of the synovial cavity in various disorders A very interesting series o 
slides was shown P\lumbrin was quickly absorbed from the knee joint, most of it disappeared wntliin 
thirti minutes of injection and it caused little or no reaction 

Results of Intra-articular Injection of Lactic Acid for Osteoarthritis — Mr H Satz (Pljmiouth) 
reMewed the results of lactic acid injection in a small series of sixteen cases In gross osteoarthritis i 
did not appear to be of much benefit In the knee joint when changes were not ad\anced, good resu 
w ere obtained Maximum benefit w as usually produced by the second injection Sometimes circulator) 
collapse as w ell as se\ ere pain follow ed an injection into the hip joint 

Clinical Demonstration — Clinical cases were demonstrated at Mount Gold Hospital by Mr Lithf 3'' 
the resident medical officers 


JOINT MEETING OF LIVERPOOL MEDICAL INSTITUTION AND 
MANCHESTER MEDICAL SOCIETY, MARCH 4, 1948 

The Backache-Sciatica S\ndrome and the Intervertebral Disc — Sir Harry Platt recalled Goldthwad^^ 
original case operated on bi Harve-\ Cushing and said that Goldthw ait’s first conception of 
of the annulus fibrosus leading to posterior protrusion of the disc substance w ith pressure sjTnptoms 
held good A warm tribute was paid to the pioneer work of the Boston Medical School, especia^^ 
Mixter and Barr whose original paper had become classical He did not consider that spinal 
w ell as remo^ al of the disc w as necessar) pro\nded that there w as not a long histor)’ of backache ex 
ox er man) x ears and that the occupation of the patient xx as not arduous Prolapsed disc xx as the com 
intra-spinal cause of sciatica but he deplored the tendency to beliex e that all sciatica xx as due to pr 
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of 1 (liM till ilininl pulnrc of wliitli w is cJnrutiiisti. iitd unmistakable Piofessoi Geoffiey Jeffetson 
Slid tint luuntis could not lit, dismissed as non osistont and might be the cause of a single attack of 
SLiatiia i]i]iro\imaltl\ oiu thud of these c ises ileircd up completely with conservative treatment He 
discussed the question as to vvhethci i noiiual disi |uolipsccl as the result of trauma or whether trivial 
iiijun ciusid piolapsc of i disc ilrtadv softened In disease The disc could be displaced laterally and 
antenorlv as well as jiostcnoilv into the spinal eanil and it was necessary to be sure that there was not 
iiiipiiigement of part of the disc on the nerve root in the foramen The results of operation were most 
satisfactorv over hO per cent of his patients subsequently being able to do a full days work 
Piofcc<^ni 7 P ^fc^fl(nnv urged caution in arriving at assessment of the final value of removing herniated 
discs Ml I Sutcliffr hen supiioited hemilamincctomv as the method of choice Mr Biyan McFarland 
declared that manj jnticnts w ith disc sv ndromes were cured bj complete rest followed by a suspension 
plaster I/i Clianile\ warinh supported radical measures Di Sinilcy advised full investigation and 
prehminarv conscrv ativo treatment before operation Di Lennox /o/iiisfoii recorded a personal experience 
of cure bt nnnipulation Mt Saxh Cue/ advised operation 

HUDDERSFIELD MEDICAL SOCIETY 

The Huddersfield Medical Society is one of the oldest medical societies in England It has been 
continuous!} in session and in the winter months has held regular meetings every year since 1813 On 
Eebruarv 11 194S Mi Bixan McPailand (Liverpool) showed cinematographic records of interesting and 
unusual orthopaedic cases Lively discussion followed on the problems of lipodystrophy Legg- Perthes 
disease of the hip joint congenital club foot and the treatment of destructive gap fractures of long bones 


BRITISH MEDICAL ASSOCIATION— 116th ANNUAL MEETING, JUNE 1948 

The 116th annual representative meeting of the British Medical Association will be held in Cambndge 
from June 25 to July 2 1948 The orthopaedic section will meet under the presidency of Professor T P 
McAIurray (Liverpool) The v ice presidents will be Mr N Ross Smith (Bournemouth) Mr R W Butler 
(Cambridge) and Mr H A Brittain (Norwich) the honorary secretaries are Mr Bourdillon of Addenbrokes 
Hospital, Cambridge and Mr H Langston of Gifford House St Giles Hill Winchester The programme 
will include a discussion on the clinical significance and treatment of lesions of the intervertebral 
discs opened b}<- Professor Geoffrey Jefferson (Manchester) and Mr Norman Capener (Exeter) a discussion 
on the operative treatment of fractures and papers on the injection treatment of osteoarthritis by Mr 
Grant Waugh (Sunderland) and on the treatment of osteomyelitis 

Discussions and papers in other sections will include Recent work on Proteins by Professor A C 
Chibnall Dr J A V Butler Dr Leonard Colebrook and Professor G Pickering Plasma and Blood 
Denvativ'es in the Treatment of Burns by Professor E C Dodds, Physiological Basis of Neuromuscular 
Disorders by Sir Henry Dale and Dr W S Feldberg Acetylcholine and Neuromuscular Transmission by 
Dr Bernard Katy Excitation at the Myoneural Junction by Dr Andrew Wilson and Poliomyelitis by Dr 
W Gunn and Dr E W Bunting 

INTERNATIONAL CONGRESS ON INDUSTRIAL MEDICINE, 

LONDON, SEPTEMBER 1948 

The ninth International Congress on Industrial Medicine will be held at Caxton Hall London from 
September 13 to 17 1948 under the patronage of Their Majesties the ICing and Queen The Vice patrons 
include the Right Honourable Mr Ernest Bevin (Secretary of State for Foreign Affairs), Mr Isaacs (Minister 
of Labour) Mr Aneurin Sevan (Blinister of Health), Mr James Griffiths (Minister of National Insurance) 
Mr Strauss (Minister of Supply) and Mr Gaitskill (Minister of Fuel and Pow er) The presidents of the 
Royal College of Physicians and the Royal College of Surgeons w ill serv^e as presidents of the Congress 
The chairman of the Planning Committee is Dr Donald Hunter (London Hospital) and the chairman of 
the British Organising Council is Mr T E Stow ell (London) The discussions will include biological 
psychological physical chemical and architectural aspects of environment m industry organisation of 
industrial medical services , surgical aspects of industrial medicine chemical and thermal bums medico- 
legal aspects of industrial hazards and rehabilitation after industrial injury The MacKenzie Industrial 
Health Lecture wall be given by Mr H E Griffiths on Rehabilitation in Industry ^hSIts will be arranged 
to the London Hospital Industrial Health Exhibition of the Royal CoUege of Nursing Queen Elizabeth s 
Training College for the Disabled Roffey Park Rehabilitation Centre Ministry of Labour Rehabilitation 
Centre Egham Birmingham Accident Hospital Austin Jfotors Rehabilitation Centre Mersey Docks and 
Harbour Board Medical Centre Liverpool Arrangements can be made w ith Miss Maw deslej Organising 
Secretary B M A House Tavistock Square, London W C 1 
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AN ARTIST’S VIEW OF THE ORTHOPAEDIC SURGEON’S THEATRE 

An exhibition of dra%\ mgs bv the ell-know n sculptor Barbara Hepw orth w hich w as of particuhr 
appeal to orthopaedic surgeons was held last month at the Lefe\Te Galleries in London In former da\b 
mam of the old masters found interest in the w ork of medical men A w ell-knowm example is Rembrandt s 
The Anatom'S Lesson Alost surgeons are familiar w ith the w ork of medical artists w ho bras e the ngors 



kledian by Barbara Hepworth 
(Peripheral nerve injury operation) 



‘ Reconstruction ” by Barbara Hepworth 
(Arthroplasty of the hip) 


of the operating theatre to record or illustrate pathological detail and operative technique In Bar a 
Hepworth we hase an artist of a different type wath both stamina and sision who sought to 
not technical detail but the smcentj^ harmony rhythm tenderness and simple drama of the 
theatre Little perhaps do surgeons realise the classic beauty of their surroundings — a beauts 
upon perfect architectural conditions designed for a purpose and a grouping ss hich appeals to the sc 
because of the associated mosement of indisiduals and objects ssuth perfect co ordination towar 
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purpose \Ml1iin i tenlnl s(nf,i I liese dnwinps sum lo re\cil tlio spirit of surgery — the spirit of inquiry, 
inUiisilN of pio|Hr sohciluiU jiowii of flic u iflsnnn iinhuiried -ictnity and energetic poise For the 
hMinn the artist Ins distilled out of tlu pictuu the si ntimcntal and the morbid In these drawings 
then IS no indiMthnl portraaal hut theie is m uiuaiiin sense of the unseen indeed the sense of the good 
surgeon himself — alw us conscious of the unseen pitson beneath his hands and never callous of his 
material Surgeons inav or m u not feel llattirid In these drawings but they cannot fail to be impressed 
with their heaiitv and b\ the siiicei ilv of the irtist N C 

EMPIUn RIlCUeMATISM COUNCIL 

The spring week end course of the 1 mpirc Rheumatism Council was held m Apothecaries Hall 
Blaclvfriars Uane London in 1\I irch 1^-lh Lictines were given by Dr Kersley on Gout Dr Fletcher on 
Osteoarthritis Dr Iigncroii Sponelvlitis Dr Bonham t artcr on Still s Disease Dr Copeman on Sciatica 
Dr Sav age on Rliciim itoid \rthritis anel Air A\ D t oltart on Orthopaedic Aspects of Rlieumatic Diseases 

NORTHERN IRELAND 

THU NORTHCRN IRELAND ORTHOPAEDIC SCHEME 

It was an historic daj for Northern Ireland in 19-10 when Sir David Lindsay Keir, Vice Chancellor 
of Queens Univcrsitv Belfast called a meeting of representatives of the hospitals and other statutory 
and V oluntary bodies throughout the si\ counties The Northern Ireland Council for Orthopaedic Develop- 
ment was established, under the prcsielenc^ of the Duchess of Abercorn with the object of developing an 
orthopaedic scheme for the Province Sir David who was elected Chairman of the Council carried out 
the wishes of Trustees of the Nuffield Fund for Cripples who in 1937 had set apart £26 000 for the 
development of orthopaedics in Northern Ireland and the Central Council for the Care of Cripples which 
acted in adv isory capacity 

Northern Ireland comprising the counties of Antrim Armagh Down Fermanagh Londonderry and 
TjTone with the Countj Boroughs of Belfast and Londonderry is peculiarly suited to the development 
of centralised medical schemes and this has been recognised by the Parliament of Northern Ireland which 
passed a Tuberculosis Act in 1946 centralising the scheme for all forms of tuberculosis Northern Ireland s 
population of 1 348,000 is nearly one third that of Ireland as a whole Belfast its chief industrial centre 
has a population of rather less than half a million with its University admitting approximately 120 
medical students each year The main industry in the rest of the Province is agriculture From the 
point of vnew of economics and social services Northern Ireland is on a par with Great Britain constitu- 
tionally being an integral part of the United Kingdom with a Parliament of its own federal in type but 
with certain powers reserved to the United Kingdom Parliament On the whole the people are a mixture 
of Celt and Scot and many retain the qualities of their Scottish ancestry— hard-working industrious and 
thrifty slow to accept new ideas but determined in their pursuit of ideas once they have been proved 
worth while 

Thus in 1941 the Northern Ireland Council for Orthopaedic Development launched its Orthopaedic 
Scheme In consequence of the war the Council was unable to carry out its first objective namely the 
establishment of an open-air Orthopaedic Hospital Instead it set out to provide clinical facilities at the 
main centres of population throughout the Province A panel of surgeons was formed and Sister Gwladys 
Morris came from the Robert Jones and Agnes Hunt Orthopaedic Hospital Oswestry to do her magnificent 
pioneenng w ork 

From small beginnings at Coleraine and Londonderry the scheme progressed until now there are 
eleven clinics under the Council s auspices w ith a total of more than 3000 patients These clinics are 
situated at Londonderry Coleraine Ballymoney Ballymena, Ballycastle Downpatrick Omagh and 
Armagh and in three Belfast Hospitals Further extension is planned on a regional basis so that the 
whole Province may have access to orthopaedic clinical facilities In addition the Council has sought 
to make arrangements for hospital treatment for its patients The lack of its owni open-air hospital has 
proved a source of difficulty and delay in arranging effective treatment However beds have been made 
available at various Belfast Hospitals and in particular at the IMinistry of Health Emergency Hospital 
Here the Council s visiting orthopaedic surgeons are in charge of their ow n cases referred from the clinics 
and thus the principle of continuity of treatment is maintained Every effort has been made towards 
the establishment of an open-air hospital plans were drawn up sites were investigated and the cost was 
assessed but the Council was asked not to put the plans into action because the hospital will soon be 
considered by the Hospitals Authority to be appointed under the new Health Serv ices Act in relation to 
the complete needs of hospitalisation in the Province 

The Council has four visiting surgeons — ^Mr H P Hall Mr Maurice Lav ery Air Norman IMartin and 
MrR J W Withers and three orthopaedic physiotherapists — AIissG IM Morris (After-Care Superintendent) 
Miss M Fearing and Miss S Brown 


VOL 30 B, NO 2 MAY 1948 



398 


PROCEEDINGS AND REPORTS OP COUNCILS AND ASSOCIATIONS 


The Vice Chairman of the Council is Mr S T Invin, C B E Under the Executive Committee admiius 
tration, execution, and organisation of v ork is carried out by Mrs Doreen McConnell, organising secretary 
to the Council, with an office staff of three Voluntary Committees have been set up in various areas 
and members of the Voluntary Aid Detachment give their ser%nces in the clinics as part of the orthopaedii 
team 

In aiming to provide a complete orthopaedic scheme, the Council has interested itself in all aspect 
of the care and cure of cripples special education, vocational training, rehabilitation and general welfare 
A continuous effort has been made to acquaint the general public with the need for orthopaedic treatuieni 
by wffiich to pre\ent and cure crippling diseases and defects Talks have been gnen and films are showi 
all over the country 

Notew orthy e^ ents ha\ e been the recent acceptance of the Presidency of the Council by Her Excellenci 
the Countess Granville D C \ O , wife of the present Governor of Northern Ireland the incorporation o 
the Council the training at the Wingficld-Moms Orthopaedic Hospital of Mr Norman Martin, now oni 
of the Council’s visiting orthopaedic surgeons, and the scr\ icing at Purdysburn re\er Hospital of thi 
poliomyelitis cases during the 1947 epidemic 

The Northern Ireland Council owes much to many indniduals in Northern Ireland, to the Trustee 
of the Nuffield Fund for Cripples and the Central Council for the Care of Cripples and to Sir Reginak 
Watson-Jones IMr Norman Capener Mr G R Girdlcstonc, and Professor Mackintosh, who ha\e visitei 
Northern Ireland wath the purpose of dc\ eloping their work 


AUSTRALIA 

The next meeting of the Australian Orthopaedic Association will be held in Perth on August 11-12 
1948 This will immediately precede the meeting of the Australasian Medical Congress, organised unde 
the direction of the British Medical Association, which meets c\cry third year This is the first occasioi 
that the Congress has been held in Perth The meeting embraces c\cry section of medicine and surger 
and there will be a section of orthopaedics under the presidency' of Mr Charles Littlejohn of Melbourne 
The Secre+aix ol the orthopaedic section is Dr A L Daw kings of Perth 


UNION OF SOUTH AFRICA 

In South Africa the importance of orthopaedic surgery has been recognised for many' years in th 
Lnuersitc c ties of Johannesburg and Cape Town This arrangement of two isolated centres of ortho 
paedic service continued until comparatively recently when the generous grant from Lord Nuffieh 
stimulated the development of orthopaedic centres m many' other cities 

In the University of the AVitw atersrand in Johannesburg the responsibility for undergraduate am 
post graduate teaching rested on l\Ir Pouclid who was the first lecturer in orthopaedic surgery' Under 
graduate instruction consisted in the delivery' of a course of lectures, extending over two University terms 
The student was also obliged to attend clinical demonstrations in the Out-Patient Departments of th( 
General and Children s Hospitals For the post-graduate who wished to obtain the Mastership of Siirgeri 
with specialisation in orthopaedics a two years course both theoretical and practical was obligatory 
During the past vear Mr Fouclid has retired and the University' has appointed Mr Edelstem to take ovc 
the control of teaching 

Master of Surgery in Orthopaedics, Johannesburg — Professor T P McMurray (Liverpool) writes 
"My experience of the AVitw atersrand University' was gamed through invitation to serve this y'ear a 
external examiner in orthopaedic surgery' for the degree of blaster of Surgery I found that the instructio^^ 
and the experience gained by candidates for the examination was in every' way' excellent During 
two years of training the student receives continuous instruction in general surgery' from the Professo^ 
Surgery, and in general and special pathology' from the Professor of Pathology' At the same time 
appointed as clinical assistant to Mr Edelstem Mr Polonsky Mr du Toit, or Mr Moller In 
he has the opportunity of dealing w itli large numbers of patients, not only' in the out-patient depa n^^^^ 
but also in the wards and operating theatre These unusual opportunities for training are possi e 
on account of the immense amount of clinical material which is av'ailable in the orthopaedic services 
clinics include large orthopaedic and fracture departments of the general hospital and the j 

department in the Non-European hospital together with the orthopaedic service of the Children s y 
“ In common with the practice at most large hospitals in Britain fracture clinics are held ai y 
the work is divided evenly between members of the orthopaedic staff of the hospital Patients 
long periods of hospital treatment for tuberculous arthritis, infantile paralysis, or co'igenital ® 
are treated in the Hope Hospital which is run under the direction of Mr Edelstem and has the a va 
of high altitude and of the enthusiasm of an active staff of nurses and physiotherapists of written 

“ The standard of examination for the Mastership of Surgery is very high The tests consis o^ ^ 
sections on general surgery general and special pathology and orthopaedic surgery, toge 
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SI luliinj V liiiu il i \ iniin ilioii 1 Ik Uiii\(.isit\ hisiiglith clcmlcd that knowledge of part of surgery alone 
IS not snlliLKiit (o (jinlih Ur t indidate foi i M istir s degree It insists upon a satisfactory knowledge of 
all branehes of surgi r\ and surgie \1 itliolog) 1 he tests in general surgery were m the hands of Professor 
Ihiderw ood and Professor Brebiui 1 he p ithologieal e\ iminalion w as held m a private w ard of the General 
iros]ntal wlierc Professor Stralnn did not allow his powers of examination to bo impaired by the fact that 
at tint time he was i jntient himself Xo section of general surgery or pathology was left untouched 
1 lie marking was fair but firm \s the result of an examination extending o\er seven days the pass rate 
was onlj 2S per cent " 

Ortliop iodic Surgen in C ipc Town— In Cape lown Mr iramilton Bell holds the posts of Lecturer on 
Orthopaidic Surgerj at the Lnn crsita and senior orthopaedic surgeon to the Groot Schur General IJospital 
Lnuersita teaching has been confined to undergraduates and although the University holds examinations 
for the degree of Master of Surgeri a special examination in orthopaedics has not yet been held Holding 
the post of assistant surgeon at the Groot Schur Hospital and in charge of the active orthopaedic research 
department in the Umaersity is Mr V J Helfct who is also a clinical teacher in orthopaedic surgery 
Long staa patients are accommodated in the Ladj Michaehs Home which has been specially designed 
and equipped for this purpose Hie Home which is under the direction of Mr Bell, deals largely with 
children suffering from infantile paralysis tuberculous arthritis and congenital deformities In addition 
to phasical rehabilitation the patients rccenc school instruction up to the matriculation standard 

Hie undergraduate student rcccncs adequate and concentrated instruction during the whole of one 
Unuersitj tenn through a planned course of lectures and practical training in the orthopaedic out patient 
department of the General Hospital Further attendance at the out patient clinics is voluntary, but this 
prn liege is taken adiantage of bj a considerable proportion of the students As in Johannesburg under- 
graduate instruction in orthopaedic surgerj is adequate including out-patient ward and operative teaching 
combined with training in orthopaedic pathologj’^ Facilities for full post-graduate training in orthopaedic 
surgerj’ are aiailablc in Cape Town but at present it is considered that the number of trained orthopaedic 
surgeons is sufficient for the posts available in the Union 

Pretoria, Durban, and Port Elizabeth now have active orthopaedic centres under Mr du Toit Mr 
Allen and Mr Maistcr The Orthopaedic Surgeons Group of the Union of South Africa vv hich is an active 
clinical bodj , meets in the different centres tw ice each year 

Poliomyelitis in South Africa — We learn with regret that South Africa is in the midst of a severe 
epidemic of poliomjelitis Since January of this year 1062 cases have been reported (Europeans 784 
non-Europeans 278) Cases hav e been reported in Johannesburg 535 the Transvaal Province 832 Cape 
82 Orange Free State 56 and Xatal 96 The epidemic is notable for the high proportion of adult cases 
The Orthopaedic Section of the Thirty- sixth South African Medical Congress will meet in 
Pretoria in Julj’ 1948 


COLONIES OF EAST AND WEST AFRICA 

Panel of Medical Consultants for the Colonies — ^The Secretary of State for the Colonies has recently 
appointed a panel of medical visitors to East and West Africa (Times March 8 1948) The scheme was 
proposed by Professor H J Seddon Nuffield Professor of Orthopaedics at Oxford, and the late Dr W H 
Kauntze Medical Adviser to the Secretary of State The Nuffield Foundation has generously undertaken 
to finance the scheme during an experimental period of six years 

The Colomal Medical Service labours under several peculiar difficulties one of which is the discourage- 
ment which arises from the isolation of many of its members There is lack of professional compamonship 
and of contact with leaders in the various fields of medical activity During the war medical consultants 
m the Army Commands of East and West Africa mostly men from British teaching hospitals and medical 
schools were strikingly successful in stimulating the enthusiasm of junior colleagues many of whom were 
stationed in remote places The Colonial Office has followed this precedent in undertaking a dev elopment 
of Colomal welfare which promises to be of great significance 

Specialists from a panel of eighteen w ill each v isit Africa tw ice in the next six years If the experiment 
is successful it may be extended to other parts of the Colonial Empire The consultants w ill go out with the 
blessing of the Secretary of State, but they will also be under the aegis of the Nuffield Foundation and will 
have no departmental or official status It is believed that men in the field will discuss their difficulties 
with a freedom which would probably have been difficult or impossible if the consultants had been govern- 
ment servants The various specialists most of whom are well-known teachers have been chosen for their 
particular knowledge of the special problems of colonial medicine such as tropical diseases, tuberculosis 
venereal disease and child health they will be able to give valuable adv ice to administrators public health 
w orkers and clinicians But ev’en more the v’lsiting specialists hav e been chosen for their qualities of con- 
geniality and friendliness which will make them acceptable guests in the bungalows of men who work in 
solitude 
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NEW ZEALAND 

ANNUAL MEETING OF THE ROYAL AUSTRALASIAN COLLEGE 

OF SURGEONS, 1948 

The Annual Meeting of the Royal Australasian College of Surgeons as held in Dunedin, New Zealand 
on January 28, 1948 

Bilateral Rupture of the Long Tendon of the Biceps — il/i Kouicic Chustie reviewed the literature 
and referred to the analysis of Gilcrecst which showed that rupture of the biceps tendon iniolvedthe 
long head in 65 per cent of cases the short head in 26 per cent both long and short heads in 7 per cent 
and the lower common tendon in 4 per cent Only in 5 per cent of cases was the rupture bilateral 
Senile degeneration due to diminished blood supply together with attrition due to the peculiar course 
of the long tendon o\er the head of the humerus which was often the site of arthritis with marginal 
osteophytes were the predisposing causes The cvciting cause was flcMon of the elbow against powerful 
resistance 

In long-standing ruptures and in old age operation w as often not indicated, but in other cases early 
operation was adMsed Mr Christie demonstrated the results of passing the biceps tendon through the 
tendon of insertion of the pectoralis major tendon looping it round and suturing it to itself After opera 
tion the limb was immobilised in the fle\cd position for three weeks Return to work could be expected 
in eight to twehe weeks The prognosis was good E\cn in comparatiiely late cases it was possible 
to regain almost normal muscle power Medico legal aspects were discussed 


NORWAY 

Decoration of Dr Smith- Petersen — On December 6 1947 Dr M N Smith-Peterscn was decorated 
by the King of Norwax with the Grand Cross of the Royal Order of St Olaxe — the highest Norwegian 
award that it is possible to confer 

Lectures in Norway by Mr I L iwson Dick — During the last few months British Jledical Association 
Lectures ha\e been gnen by distinguished British physicians and surgeons in Czechoslox akia Denmark 
Spain and the Netherlands Mr Lawson Dick took the jilace of Sir Reginald M atson-Jones in Norway 
and lectured on orthopaedic surgery After liis return lie xxrote ' The xxclcome could not haxe been 
more cordial National feeling in Norxxax’ is xery strong and they haxe a high regard and xxarm affection 
for Britain Both in Bergen and in Oslo xxc had marathon evenings with two lectures one straight after 
the other but the audiences xvere so responsixcthat it was no effort The long stay’ hospitals for tuberculosis 
and orthopaedics arc x erx fine 1 he Martina Hausen Hospital near Oslo, and the Ky sthospitalet i Hagevik 
XV Inch lb on the coast about fifteen miles south of Bergen are loxelx buildings, magnificently’ situated 
in superb surroundings Medicine in Norway’ bears the mark of long isolation Their fracture treatmen 
shows much more of the influence of Bolder than is now seen in Britain But some of their w or 
IS excellent The imprint of Dr Smith-Peterscn s teaching is everywhere recognisable Specialisation 
IS not yet completely developed but they’ are taking active stcjis to introduce it Five years of occupahon 
did not break the Norwegian courage Nearly all the doctors had been in concentration camps 
Secretary of the Norwegian hlcdical Association had been interned for fixe years because liis colleagu 
would not subscribe to the new German controlled hlcdical Association hly’ host in Stavanger had tea 
in his eyes when he told me how he saw the first British paratroops march down the lull into the „ 
I shall never forget my’ visit which was made wonderfully’ enjoy'able by’ boundless Norwegian hospita i y 


SPAIN 

In February 1948, the Spanish Ministry of Labour approved the establishment of a Schoo^^^ 
Industrial Medicine, administered by the Spanish Institute of hledicine and Industrial Safety, and a ^ 
to the Central University of Madrid as a post-graduate school One of the objects is the train 

specialists in orthopaedic and traumatic surgery A University’ degree in these subjects will be e 
of those filling orthopaedic x’acancies in the National Insurance Scheme and in the Insurance 
concerned in industrial medicine Research will be carried out oxer a wide field of industrial 
We w elcome this practical understanding of the important part xv Inch orthopaedics has to play’ m i 
medicine 

FIRST INTERNATIONAL POLIOMYELITIS CONFERENCE— NEW YORK 

The first world conference on infantile paraly’sis is to be held in New York on July i,e 

is sponsored by the National Foundation for Infantile Paralysis of the United States T 
representatives from China, Sweden, France, Argentine Brazil, Great Britain, and other 
Professor H J Seddon will show a film prepared in Oxford 
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SI KtilC \I 1 KI \1MI N 1 (11 I III MOIOKSKI I I I \I S'SSIEM I'dited by rreclenc \V Bancroft 
Mil I \( s (SupdMsmt, I ditor) ind ( 1 1 \ Bn Murray M D FACS (Associate Editor) 
in I’p M\-J I_’S^ with I(Ui( fi!,'nus IikUa I wo \oIumes 1946 London J B Lippincott 
tonipiin Fnn Ch 

lilt 111 Id of Knowlidgi in i\ir\ bnnih of siirf^in is btcoming so e\pinded that already it is almost 
iinpossibk for t single author to itcomiilish tin t isk of writing a conrprehensn e aolume Inevitably 
the ti\t book of imiHijilt nitliorslii)) li is loim to sla\ Hit system has certain disadi antages the chief 
of which IS that the ipi ilit\ of tin \ arious contributions both in substance and in style is seldom 
tonsisttnth maintained throughout tin book Vnother eommon failing arises from the tendency among 
some authors — jiossibh iinitid to eontrihute bteaiise of original work preciously published — to put 
forward their ow n ]nrtieular nu thods to tin extlusion of others often equally effective and more generally 
recognised This book accords with this giiural statement 

In conception it is admirable — it sets out to tell the surgeon what to do when to do it and how 
to do it ’ in relation to the whole ticld of surgerj of the motor skeletal system In large measure the 
editors and fortv-onc contributors have sueteeiled in this aim 

The first volume is devoted niainlj to the management of deformities infections tumours and other 
non traumatic orthopaedic affections The second volume deals with the treatment of injuries and 
includes an admirable discussion on the present position of chemotherapy and a chapter on war surgery 
M ith few exceptions the various subjects are covered fully and in an up to date manner Among 
others the sections on the general principles of fracture treatment and on the management of scoliosis 
are particularlv v aluablc though the latter is made difficult to read by the author s complicated style 
From the chapter on tuberculosis of bones and joints the reader inevitably gains the impression perhaps 
unintended that a short cut to cure can frequentlj' be achieved bj surgical treatment This is a fallacy 
which has been recognised in this country since the days of H O Thomas and Sir Robert Jones 

In the section dealing with congenital talipes equinovarus it is a little surprising to find that 
treatment by Denis Browne splints receives no mention Surely too it is illogical to discuss the surgical 
treatment of this deformity before considering non Operative forms of treatment Similarly one is amazed 
to find that in describing the technique of insertion of a three flanged nail for fractures of the neck of the 
femur the contributor makes no mention of the use of a preliminary guide wire and cannulated nail This 
omission is rectified bj the editor in one of the many interpolations he has made throughout the book 
vv henev er he has felt that additional comment vv as required for completeness 

The production as is usual vv ith Lippincott publications, is excellent though there are minor points 
of criticism the reproduction of radiographs is in many instances imperfect misprints are not infrequent 
and the legends of two illustrations (Figs 162 and 163) are reversed It is a pity too that there is no 
more clear indication of the number of the v olume on the outside cover — the tw o v olumes are distinguish- 
able only bj^ a single star on one and a double star on the other The inclusion of a complete index of 
the whole work in each volume is a particularly welcome feature which might be more widely adopted in 
multi-\ olume text-books 

This work cannot fail to achieve a wide reputation since it fills a long-felt want for a comprehensive 
and up-to date guide to the treatment of orthopaedic conditions Orthopaedic surgeons throughout the 
world will regret the tragic death since the book was published of the Associate Editor Clay Ray Murray 
His virile and receptiv^e mind would have welcomed criticism and he would hav'e done much to improve 
subsequent editions of this already in\ aluable book — H Osmond-Clarke 

THE CAUSATION AND TREATMENT OF DELAYED UNION IN FRACTURES OF THE LONG 
BONE By Kenneth W Starr OBE MS FRCS FACS FRACS Surgeon Sydney Blilitary 
Hospital Visiting Surgeon Concord Military Hospital 9kx6J in Pp xiv-f-215 wnth 106 figures 
3 coloured plates and 4 tables Index 1947 London Butterworth & Co Ltd Price £2 2/~ 

This book which is a Jacksonian Prize Essay is divided into three parts the first deals vnth the 
structure of bone the chemistry of bone the cycle of bone reconstruction and the relationship between 
structure and function in bone morphology The second part is concerned w ith the healing of fractures 
and the third with the etiology and treatment of delayed union Fifty illustrative cases are reported 
briefly in one of the appendices Consequently the problems of bone growth bone repair and its 
complications are considered from many aspects 

In his introduction the author makes a somewhat naive acknowledgement of his felony in borrowing 
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^\lthout shame from the scientific riches stored in the bibliography ” The tevt abounds i\ith references 
but the reader is sometimes puzzled to know which part is the borrowed riches and which the authors 
own opinion The bibliography contains 615 references but omits any mention of Hertz s work on Vitamin 
C The proven deleterious effect of lack of Vitamin C in the healing of fractures is not considered in the 
text The book is profusely illustrated The micro photographs and radiographs are excellently produced 
but many of the tables and diagrams for example Tig 63, arc reduced to such a degree that a 
magnifying glass may be required to read them The text contains a wealth of information but critical 
apprisement and correlation of tlie information is somewhat lacking — Robert I STIRLI^G 


BRACHIAL PLEXUS LOCAL ‘ANAESTHESIA By R R IMacintosh, MA.JID.ERCS DA, 
Nuffield Professor of ‘Anaesthetics Unncrsitj of Oxford, William W JMusHI^, MB BS DA First 

Assistant Nuffield Department of Anaesthetics 71x5 in 



Pig S Page IS 


Pp 55 with 33 figures 1944 Oxford Blackwell Scientific 
Publications Ltd Price 10/6 

The first edition of this small monograph was published 
in 1944 In the second edition which has now appeared 
there ha\c been no material additions The striking features 
of the book are the excellence of the illustrations and the 
Uaritv of presentation 

A short history of tlic \arioiis methods of producing 
brachial plexus block is followed by a discussion on its 
indications and ad\ antages The section dealing wath the 
anatomj of the plexus is profuselj illustrated in away which 
emphasises the important topographical relations of the 
brachial plexus in the region of the first rib Pig 8 is an 
example 1 he actual technique is also illustrated admirablj 
and made abundantlj clear The method desenbed is with 
minor modifications essentiallj that of Patnek which 
is undoubtcdlj the most reliable (Patrick J The 
Technique of Brachial Plexus Block Anaesthesia Bntish 
Journal of Surgery 1940 27, 734 ) 

References arc made to premedication and local 
anaesthetic solutions and the book concludes with a bnef 
description of the anatomy of the stellate ganglion and the 
signs of stellate ganglion parah’sis — J D Ebsw orth 


THE INTERNAL PIXATION OP PRACTURES By Charles Scott Venable MD,MS FACS 
and Walter Goodloe Stuck MD MS, P ACS 10x6J in Pp xi+237 with S4 figures Indes 
1947 Oxford Blackwell Scientific Publications Ltd 


Less than fifty' years ago the internal fixation of fractures was so unreliable and dangerous a met o 
of treatment that it w as condemned by' all but a few of the more ada enturous pioneers of surgery La e 
the method achie\ed a considerable ^ogue and in the hands of a few skilled surgeons was attended ) 
satisfactory results in a fair proportion of cases In general howe\er the results continued to be indi eren 
and it a\ as not until the introduction of metals a\ Inch are relatn ely' inert m the body' that const en 
satisfactory results began to be obtained With the de\ elopment of inert metals to their present s a 
the principle of internal fixation of fractures has now achiea ed an established place in orthopaedic 
and it IS generally regarded as a safe and reliable procedure proa ided that certain conditions are 
Nevertheless the fact that cases are not infrequently seen even to day' where the choice of 
materials has been unfortunate emphasises the necessity for every surgeon a\ ho undertakes the trea 
of fractures to make himself thoroughly familiar with recent deaelopments in this field and this 
will serve a useful function in bringing together under one co\ er essential features of the many' con i 
on internal fixation 

The book is arranged in two main sections In the first part the authors sketch histoncal 
of the development of the use of metals for internal fixation leading up to the introduction of the 
inert stainless steels and of \ italhum These and other metals are described in some detail, their r 
advantages and disadvantages are discussed , and the technique of their application is consi 
important point w Inch is w isely stressed is that tw o metals of different composition e\ en thoug 

BONE and joint SUROE 


THE journal of 



HOOK KI \ II WS 


403 


imli\uhnll\ Hurt in lUMiUakss stl up niuksn ibk tkttiioal rcictions if used together m the same 
opcntion in i, all mtlal pirts used m a gi\in m i must be identic il in composition if this risk is to be 
n oidcd 

11k siLOiid ]iait of till book (k ils with the a)i])lK ition of the principles of internal fixation to various 
indiMdiiil fi utiins of tin iip|Ki and lower limbs Wink the approach is reasonable and the exposition 
ck ir this section docs not a]i]Kar to fill iiij signilKant gap in surgical literature the survey is too limited 
in sLopi to bi of list as a tomprchcnsive treatise on fractures— and the special problems of internal fixation 
which are discussed arc for the most jiart covered fiillv in modern text -books on the subject Nevertheless 
there arc some stimulating chajitcrs In particular the jiroblcm of fractures of the neck and trochanteric 
region of the fcniiir is discussed vcr\ adequately There will be some however who will not agree that 
avascular changes in the femoral head cm be ivoidcd bv early and adequate reduction and fixation 
Others— thev mav be fewer in number — will require further evidence before they are convinced that 
internal fixation is the treatment of choice for the trochanteric type of fracture or that the mortality in 
this ty pc IS in fact less w ith opcrativ e treatment than w ith the best conserv ativ e treatment in a comparable 
scries of cases 

It IS suqirising that there is no dcscrqition of the use of the long intra-medullary nail This method 
of internal fixation is widclv accepted as having a place in fracture treatment particularly for certain 
fractures of the shaft of the femur and some reference to it would have been expected in a work of this 
kind Another minor criticism is that the authors advocate or at least condone the use of the heavy 
rubber tube type of tourniquet Nevertheless in general the principles advocated are sound and the 
judgment is well balanced The book should have considerable appeal particularly to those who are in 
the course of orthopaedic training and to those who have special interest in the mechanical aspects of 
fracture surgery' — J C •^dams 


DISEASES or THE JOINTS AND RHEUMATISM By Kenneth Stone DM MR CP Honorary 
Phvaician British Red Cross Society’ Clinic for Rheumatism Peto Place London 9Jx6in Pp x-|-362 
with oS figures Index 1947 London Heinemann (Medical Books) Ltd Price 30/- 

This book is intended to remedy defects in the teaching of rheumatology which the author would 
prefer to call Orthopaedic Medicine It is no longer adv isable to stress any cleavage betw een medicine and 
surgery' particularly' in orthopaedics One feels sure that this is not Dr Stone s intention nevertheless 
cooperation with an orthopaedic colleague would have produced a more comprehensive and accurate 
review Having made this complaint one must add that there is much to commend in this book Dr 
Stone does not confine himself to a factual discussion there are many pleasant excursions into the fields 
of medical philosophy and history' which will stimulate the reader to think 

The first part of the book is dev oted to a discussion of general principles and the pathology of arthritis 
Very rightly the work of Hilton on physiological rest is emphasised nevertheless too little space is devoted 
to the important matter of physiological splintage The next six chapters discuss diseases of the joints 
upon a regional basis The large problem of the osteOarthritic hip is given very brief discussion Surgery 
still plays an important part in treatment and yet the matter is dismissed in eleven or twelve lines No 
mention is made of arthrodesis let alone arthroplasty The surprising statement is made that as a rule 
surgical treatment will never be considered for a patient over fifty-five years of age 

The final section comprising five chapters is devoted mainly to the subject of muscular rheumatism 
and fibrositis Dr Stone discusses in some detail the anatomy and physiology of the autonomic nervous 
system and explores the fascinating hypothesis of Eppinger and Hess on the subject of vagotonia He 
regards pronounced parasympathetic stimulation as an explanation of many of the phenomena of muscular 
rheumatism The book concludes with a discussion of lumbago and sciatica On the subject of sciatic 
scoliosis we read that text -books still affirm that the erector spinae are in a state of spasm But a spasm 
of the erector spinae would hypei extend the lumbar spine and this one never sees The problem of spinal 
muscle spasm in these cases is a very real one and deserv'es fuller and more accurate statement A great 
deal of space is devoted to the theories of Cotugno (1764) on nervous sciatica a discussion which tends 
to confuse rather than illumine the mind of the reader In the first attack of sciatica due to 
intervertebral disc lesions rest in bed is recommended but if weeks elapse with no sign of abatement 
and if to be up and about is imperative the only recourse is to immobilise the spine in plaster a method 
which in some instances appears to be successful Thus is dismissed the conservative orthopaedic 
treatment of this common disability These occasional deficiencies in the details of orthopaedic practice 
are unfortunate for the nook contains so much that is good for the general practitioner and senior 
student — Norman Capener 
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EXCERPTA MEDICA Edited by M W Woerdeman, Professor of Anatomy and Embryology Universit) 
of Amsterdam A P H A De Kleyn Professor of Oto-rhino laryngology University of Amsterdam 
and W P C Zeeman Professor of Ophthalmology University of Amsterdam In fifteen sections 
Section IX Surgera 9Jx6Iin Pp 120 Inde-v of authors 1947 Edinburgh E & S Livingstone 
Ltd Price £9 6/- for annual volume of Section IX Paper cover 

This work IS succinctly described as A Complete Monthly Abstracting Service of the World Jledical 
Literature comprising fifteen sections and covering the whole field of theoretical and clinical medicine" 
The abstracts are in English are made by experts, and arc signed In adaition to current articles the 
more important ones going back to 1940 which have not been readily available on account of the war 
will be included in the earlier numbers Each volume will have a subject and authors index The 
abstracts in the Surgerj section are arranged under seventeen headings of which number 13 is devoted to 
Orthopaedic Surgerj' which conv enientlj' follows Vascular Surgery' and precedes Traumatic Surgeij 
Those interested in the territorial claims of the specialties will note that Orthopaedic Surgerj here 
comprises Phv'sical Medicine Practures Dislocations Bones Joints Muscles, Tendons Bursae and 
Amputations Traumatic Surgerj' i= confined to I liermal Injuries \\ ounds. Shock and Transfusion Other 
headings of interest to the orthopaedic surgeon are 15 and 16 on Itlihtarv and Experimental Surgerj 
respectiv elv' and 1 to 5 on Vnaesthcsia Pro and Post-operativ t Llierapj Surgical Technique Surgical 
Infections and Tumours The abstracts arc verv well done and we should be most grateful to our Dutch 
friends for this important contribution It is salutarj also to remember the large part which the American 
nation has plajed towards making rnglish the scientific language of the world — H Jackson Burrous 
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VISIT OF THE NUFFIELD AND TRAVELLING FELLOWS IN 
ORTHOP VCDIC SURGER\ TO THE UNITED STATES AND CANADA 

It lias been ni\ special jirivilcge to be allowed to read the personal dianes of several of 
the Nuffield and Travelling Fellows who recently enjoj'ed the hospitality of their Amencan 
and Canadian hosts I must sa}' that in brow'sing through these pages, and reading an account 
of the Ball which was held during the combined meeting of the Amencan, Bntish, and 



NUFFIELD AND TRAVELLING FELLOWS IN ORTHOPAEDIC SURGERY 

James Patrick James Ellis John Charnley Derek Strange Pip Newman Freddie 
Durbin John Adams Miss Marion Pearson John Fairbank Ian Smillie James Wishart 
Cecil Langton Edgar Somerville 


Canadian Orthopaedic Associations in Quebec, I was electnfied to learn that “ ^V-J w^as on 
the path of the Welsh girl,” which goes to show how unwise it is for any man to read another 
man’s diary ' But it is evident that the truth, or at least that part of the truth which at the 
time was apparent to the mind of the wnter, is recorded in these dianes in plain and 
unvarnished terms That the observations were indeed plain cannot be doubted when we 
read ‘‘ Have ]ust seen some awful fracture treatment, they seem to operate on most 
everything and fill it up with hardware ” But, lest it be thought that the author 
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was prejudiced, let us turn his pages and read an account of another day " This was the 
best operatue performance I lia\c e\cr seen— quite faultless and most impressne ” 

\Ae must start ,t the beginning One fellow, shortlv after embarking in the Queen 
Utzabeih, wTotc (,ot on board and felt a little homesick Knew that I would rather much 
e rusticatinc. m nn countr\ garden than being whirled round at break-neck speed in the 


United Stat 
ternfic En 
would take 
and against 1 

There st 
need all the r 
of another 
Tet another i 
three One In.u 
b\ nine am tu . 
the roar and 't. i 
w rote ‘ It is ,ja 

There can 1 h 
M anhattan,” tin 


but within a week the same \oung surgeon was wnting “This tnp is 
u- It miincnsch Getting a picture of \mencan surgerj which normally 
1 ' nth> to acquire It will be something to look back on for y^ars to come, 
h to weigh this and that ” 

' 1 t. general agreement that " the pace was ternfic ” One wrote 
I'l get we shall be pretti fagged by the end of this show “ In the words 
’I - nisation has been tip-top — it had to be, to keep up with the programme ” 

' diets the spirit of iirgenct “ Bed at two — exhausted Up again at 
‘ p Dn\en one hundred miles to Niagara I'alls Back and breakfasted 
‘ programme Well worth the trouble — it was astounding— 

‘I I 'ow c r w as tremendous ’ One of the e isitors, after returning to England 
> > ilnngL getting back to hard work — and m many ways quite restful 
lo doubt that deej) impressions were made b\ the "great phantom of 
Uiorge Washington Bridge, the IIar\ard Club “looking four hundred 
years o d but u ill\ built in Id] J,” the Boston Braies plaMng St Louis, the “ lo\ely' dream 
0 a rouse in 1 hil uldirhia, the Lincoln Memorial, the W lute House, the Sunday' breakfast 
\wt 1 one hundred guests, the eitaelel of Quebec “ where D elav was fixed,” the reaches of 
the St Lawrence the rrcnch-Canadian farms, the Royal Mounted police, the new-born 
a les m plastic eots and persjrcx incubators, and — surprising as it may' seem to our Amencan 
nen s the goldhiKhcs almost all golden ^ellow,” the "butterfly called Camberwell 
“ eauty' which is raie in England,” the seagulls on Lake Ontano, and the cotton-tail rabbit 
w'lt a tail just like a lump of cotton, bigger than ours though otherwise much the same 
But the profound imjrression which remains, and will remain throughout the lifetime 
of these thirteen tiaeelhng fellows, is that w’hich was inspired by' the visit to thirty -four 
hospitals in thirteen cities in foi ty'-tw’o day's, during w'hicli time they' heard tw'o hundred an 
fifty scientific papers It is perhaps not surpnsing that two of them, when asked to recor 
their impressions in this number of the Journal, claimed indulgence for the reason ' 
W'as difficult to onentate themselves to so vast a sy'mposium w'lthin so short a time 
their new' fnends and colleagues in the United States and Canada they' say' ‘ Whth som 
w'e were in agreement, w^itli some w’e w'ere not, but all w'ere stimulating ” The final en 
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in the diary of the surgeon whose 
first instinct was to regret his fate 
in being whirled around the United 
States is recorded in these words 


The International Orthopaedic, Society Mill meet in Amsterdam 
in September 104b This photograph is reproduced from 
tnistcrdams Boukwkunst en Stadsschoon 1306-1942 
(published by C V Allert de Lange) by courtesy of my 
friend F A Warners the architect of Amsterdam uho in 
former years thrilled and inspired me with the joys of this 
M onderful citj of old buildings and waterways — Editor 


‘ It is reallj’’ something quite unique 

that we should have ever 3 dhing sert'ed up on a dish like this We hope that a similar 
group of 3 'oung Amencan and Canadian orthopaedic Surgeons will be able to return the 
^^slt This is the start of something big ’’ Editor 


SOCIETE INTERNATIONALE DE CHIRURGIE ORTHOPfeDIQUE ET DE 

TRAUMATOLOGIE 

In 1929 the late Fred Albee of New York applied his energ 3 ^ to the task of persuading 
European colleagues that the time had arnved for the creation of an International Societ 3 ' 
of Orthopaedic Surgery It was necessary for him to convince two people — Sir Robert Jones 
and Professor Vittono Putti The idea did not at first appeal to members of the Bntish 
Orthopaedic Association who suggested the alternative proposal of an International Council 
ivhich ivould maintain liaison between existing national orthopaedic societies It soon 
became clear that the orthopaedic surgeons of European countnes would be satisfied with 
nothing less than a permanent society, organised on the lines of the International Societ 3 i of 
Surgery which had its headquarters in Brussels Accordlngl 3 ^ a meeting was held in Pans 
in October 1929, at which the new Society was launched ivith the goodwill of delegates from 
thirteen countnes The Bntish delegate on this occasion was Thomks Fairbank B 31 unanimous 
vote, Robert Jones was chosen as first President, mth Professor Putti and Professor Gocht 
of Berlin as Vice-Presidents Professor Maffei and Dr Delchef of Brussels were elected 
Treasurer and Secretary It was decided that the Society should meet ever 3 '^ three 3 ears, 
and that membership should be hmited to one hundred 

The first Congress was held in Pans in October 1930 Sir Robert Jones gave his 
presidential address on “ The Domain of Orthopaedic Surgery ” Two subjects were discussed 
‘ The treatment of congenital dislocation of the hip joint after the age of fifteen 3 iears ”, 
and “ Injunes of the wnst joint ”, each subject being introduced by " rapporteurs ” who 
were chosen in advance 

The second Congress was held in London in Jul}!^ 1933 B 31 then the Societ 3 i had lost its 
first President Sir Robert w'as succeeded by Dr Murk-Jansen of Leiden, superb pol 3 i-linguist 
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and close fnend of orthopaedic surgeons in many countnes The London Congress, attended 
more than one hundred members and visitors, was an outstanding success Professor 
Nove-Josserand of Lj^ons presided over its deliberations with dignity and charm At a 
reception at the Royal College of Surgeons of England the Honorary Fellowship of the College 
V as conferred upon him Professor Putti was chosen as President of the next Congress to 
be held in Bologna and Rome in September 1 036 It will be noted that the Society has ah\a 3 ^s 
had two Presidents — a President of the Society, a more permanent officer who presides over 
the International Committee meetings, and a President for each Congress 

The third Congress u-as held in Bologna and Rome m September 1936 It mil long be 
remembered for its brilliant setting under the presidencj' of Professor Putti who was acclaimed 
as the intellectual leader of international orthopaedics The Societ 3 had then lost tvo of its 
great founders, for Murh-Janscn died in I Oil He uas succeeded as President of the Societ} 
bv Professor Louis Ombredanne of Pans, who has conducted the affairs of the Societ}' mth 
w'lsdom and distinction during the jiast twehc vears At the Bologna meeting the title vas 
changed to ' Socicfc Infcrnatioiia/e de Chirurgic Orthopcdique et de Traumafoiogie, ” 
despite opposition from German members who were still suffenng from the domination of 
general surgeons, and had difficult\ in accepting the inclusion of traumatic surger\ Pre- 
hmlnar^ arrangements were made for the fourth Congress to be held in Berlin in September 
1039 under the presidcnc\ of Professoi Hermann Gocht, wnth Dr Fred H Albee and 
Professor Patrik Haglund of Stockholm as \ ice-Presidents Bv Juh 1030 the programme 
was in the hands of ail members, and most “rapports ” on the main subjects had been 
pnnted and distnbuted Alain members had made tra\ el arrangements Professor Georg 
Hohmann of Frankfurt was in London in Jul\ with man} of his colleagues, attending an 
international cripples’ conference, and he assured the late Mr Rowle^ Bnstow and this 
w'nter that no international incident would prc\ent the Congress being held Me had no 
reason to doubt this belief But the meeting was cancelled 

After the liberation of Belgium and France Professor Ombredanne and Dr Delchef 
got into touch with national delegates of \llicd .uid fnendh nations An International 
Committee meeting was held in Januar\ lO-lb. and in October 1046 the Societ} was “ re-born 
at a Scientihc Reunion in Brussels 

The fourth Congress, the first post-war Congress as alreadx announced in this Journal, 
will take place in \mstcrdam between September 1 1 and IS 
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INFECTIONS OF THE HAND 

] 1? Loudon, | D Minii ko, vnd J C Scott, Onuoud, England 

] I oil! the \ cadent Savicc, liadclilU Injnwaiv 0\fotd {Dnccloi~J C Scott)* 

] loni ]aiuiai\ ]')•}■> lo December ]<)4(). 72 } patients with infections of the hand attended 
tlie Casualty Dejiailment of the Radcliffe Infumary, Ovford This represented a loss of 
104,1 12 inan-houis, or the equi\ alcnt of fn e months’ w'ork for one hundred men That these 
infections account for seiious clinical pioblems is generally recognised, but the number of 
man-hours w Inch is lost is not ajipreciated fulh 

e ha^ c been impressed b\' the laige number of hands wLich despite treatment w^ere 
damaged be\ond repair, both fuiictionallv and cosmetieally This w^as sometimes due to 
neglect in treatment, but in other cases it w'as the inevitable result even after the early 
application of all methods in current use These patients w'ere the most regular attenders 
at the Casualtv Department Their dressings required changing, sometimes more than once 
dail\ Frequent dressings w’ere not onlv painful, but the}^ often led to secondarj^ infection 
of the wound Almost ui\anablj thej' involved many hours of travelling and waiting, and 
much expense This paper is presented with the object of stressing the economic importance 
of infections of the hand, of reiterating the necessit}' for earlj?^ treatment, and of indicating 
the results of a method of treatment which has been in use for the last six months The 
main departure from accepted principles has been that instead of performing incision and 
drainage, excision and suture w'as carried out w'herever possible 

CLASSIFICATION OF CASES 

Fingers 1) Pulp infection — a) distal, b) middle, c) proximal 

2) Paron} chia 

3) Dorsal space infection — a) middle, b) proximal 
Hand 4) Distal palmar pulp infection (“ w eb space infection ") 

5) Thenar space infection 

6) Mid-palmar space infection 

7) H)?pothenar space infection 

8) Dorsal space infection — a) subcutaneous, b) subaponeurotic 

9) Tendon sheath infection 

No case of infection of the radial or ulnar bursa w'as seen in six months 
Based on the most constant symptoms and signs, and for ease of descnption, we have 
divided all finger and hand infections into four degrees 
First degree — Throbbing and tendemess. 

Second degree — More marked pain, redness, swelling and heat, tenderness and fluctuation. 
Third degree — Pain, redness, swelling, fluctuation, heat, tenderness, and derutalised skin. 
Fourth degree — “ The discharging hand ”, pain not so marked but sinus present 
With the third and fourth degrees there may also be clinical or radiographic eMdence of 
destruction of deep tissues 

Etiology — In half the senes of sixty-nine cases, there was no history of injury When there 
was no trauma, minoi cut, puncture wound, or bhster, it seems probable that the infection 
was often blood-borne, particularly in distal pulp infection of the fingers The incidence does 
not appear to vary with the time of year, nor wuth the type of penpheral circulation, but it is 
clearly related to the occupation of the patient Housewuves w^ere most often affected (Table I) 
Bacteriology — A pure growth of staphylococcus aureus was cultured in 87 per cent of the 
cases The remaining ones grew staphylococcus aureus and B-haemol 5 dic streptococcus 
(6 5 per cent ), or they were stenle (6 5 per cent ) In the very large majonty the organisms 
were sensitive to penicillin 

* Recel^ ed for publication February 14 194S 
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The initial lesion in infections of the hand consists of a group of organisms surrounded 
b} an area of reaction As in all infections, subsequent e\ ents depend upon the result of a 
conflict between the general and local resistance, and upon the type, nrulence, and 
number of the invading organisms 

In fascial space infections the lesion consists of three distinct zones a) a central zone 
with pus under tension — the result of death of cells at the site of entr)'^ of the invading 
organisms , h) a middle zone of tissues not 3'et transformed into pus but already undergoing 
necrosis , c) a penpheral zone w liere the tissues are \ lable, but are subjected to considerable 
tension due to increased blood flou and oedema, surrounded bj normal tissue (Fig 1 ) 

Progressne tissue necrosis, uith increased extra-vascular fluid m the immediate ncinity 
leads to increasing tension which interferes senously with blood supph and local resistance, 
thereby establishing a vicious circle The resulting spread of tissue necrosis is irregular, and 
IS go\erned largeh b\ the power of resistance of the tissues and bv the local anatomical 
arrangements 
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Sometimes the sjmptoms are more pronounced at a distance from the initial lesion, 

111 the case of distal palmar piilji infections e ha\ e found that in this t\pe the iiiitia e 
IS alwa3's m the distal palmar pulp, o\cr the base of the proximal phalanx, the we P 
being infected secondaril3 (see Case histor3' 1 ) Ihc signs are more marked in the we 

by reason of the laxity of tissues sheath 

In tendon sheaths, infection has invariabl3'’ spread throughout the length 0 
1)3' the time that a diagnosis is made here infection has spread from neighbounn-,^^ 
or w'here it is due to a w’ound, the sc\'erity of the destructive process ma3' e 
pronounced at the site of original infection than m the rest of the sheath, but 
occur at a point distant from the initial focus of infection, where over 3nng 
compress the sw'ollen and oeclematous tendon and sheath The patho Oj,} 
sheath infections wall be described later m more detail 
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TREAIMENT 

Aims of tie ilmcnt — llic aims of ticatmcnl aic two-fold 1) Siiigical — a) to secure routine 
oaih and adequate suigical inten cntion, with elimination oflhe methods of blind surgery, 
h) to a\oid spread of infection, and secondary infection, consequent upon the use of drains 
and the methods of ficqucnl dressing, r) to secure first-intention healing, 2) Economic — 
b\ these methods to minimise jicimanent loss of function, reduce loss of man-hours, conserve 
hospital facilities, and sax e unnccessar^ cost to the communit}^ 

Method of treatment — The principles of treatment are based upon 1) evacuation of pus, 
and 2) excision of necrotic tissues \\ hen using an adequate exposure xxath a bloodless field 
the necrotic area can be seen clearlx Excision takes the place of the usual process by which 
dead tissues are eliminated by discharge Healing is thereb}^ accelerated Moreover, the best 
possible conditions aie proxaded for control of residual infection bj?^ the striking and immediate 
improxement in local blood supplx after relief of tension 

Skin cocir — Immediate or earlj skin coxer is the best defence against secondarj^ infection, 
moreoxer it minimises the amount of scarnng Pnmarj' suture is therefore earned out 
xxhenever possible, the tissues being protected thereafter from the trauma of movement by 
immobilisation in plaster Mdien immediate skin cox er is not possible, early skin grafting 
should be used, the pnnciple of infrequent dressing and plaster protection being employed 
meanxxhile because it not onlj encourages healing but reduces the incidence of secondary 
infection Earlx' healing is the kej? to recox^ erx?^ of functio n Nothi ng b ut harm can result 
from attempts to'p^sliade a patient to mox’-e a finger m xvhich there is still infection 


PRE-OPERATIVE TREATMENT 

Under ideal conditions, a patient xxnth spreading infection and general reaction should 
be admitted to hospital Unfortunately, shortage of hospital beds has been such that some 
patients in this category xx'ere necessarily treated as out-patients Those xvho xx'ere admitted, 
including all patients xxnth cellulitis, had full investigation including unne analysis, differential 
blood count, blood culture, and estimation of pemcillm-sensitivity of the organisms 

Before operation the affected part xvas immobilised by means of a plaster slab, and 
elevated either by pilloxxs or slings Vitamins A, C, and D xvere given together xxith copious 
fluids and 50,000 units of penicilhn three-hourly Reflex vasodilatation xx'as sometimes 
produced by a heat-cradle over the trunk or loxver hmbs, but any x alue that this procedure 
may have had xvas outxveighed by increased local discomfort 

These measures improved the general condition and controlled the spread of infection, 
but they failed to influence the local lesion, hoxx'evef small, m which death of tissue had 
already occurred As soon as the general condition xx'as improved, the infection circumscnbed, 
and the blood penicillin level sufficiently high— usually xxathin txventy-four hours of admission- 
operation xvas undertaken (see Case histones 68 and 69) About 20 per cent of the patients 
xvho xvere treated as out-patients xvere given 200,000 units of sodium penicillin three hours 
before operation, but this did not seem to influence the result and xve noxv operate on out- 
patients xvithout routine pre-operative treatment 

OPERATIVE TREATMENT 

Theatre preparation — Stnet asepsis, proper instruments, and the aid of an assistant are 
essential General anaesthesia must be used Pentothal, nitrous oxyde, and oxygen are 
satisfactory anaesthetic agents even for out-patients The instruments xvhich should be 
available include a pneumatic tourniquet, C T A B for skin preparation, Baird Parker s 
No 11 and No 15 blades, Poiner’s 5-in peritoneal forceps, Michel toothed and plain forceps, 
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Mayo straight and curved scissors, mosquito forceps. No 19 curved tnangular needles 
Grade 3N nylon, penicillin powder, calico, plaster of Pans (2-in bandages) 

The patient is anaesthetised The limb is elevated for three minutes (held by the tip of 
the fingers in order to avoid obstruction of the venous circulation) The tourniquet is inflated 
quickly to a level abo\'e that of the S 3 'stolic blood pressure The skin is prepared with cetyl 
trimethyl ammonium bromide, and acriflavine in spint 

Incisions— The main concern must be not only to gam free exposure of the lesion, but to 
retain free blood supply to the skin and underlying tissues, and to secure good functional 
and cosmetic results These aims can best be achieved by the use of skin flaps turned back 



from curved incisions placed m the skin creases, parallel to skin creases, or remote from s m 
creases (Figs 2, 3, 4, and 5) In this waj'^ even the most gravel}^ contracted scar never m 
feres senously with function Whenever possible we use incisions in the creases, thus 
the additional advantage of leaving a scar which is unnoticeable If there is a 
limb of the incision must pass through it (m or parallel to a crease) and the necrose 
must be excised conser\ ativelj' The ideal is to leave no dead skin and to remove 
skin The skin must be handled gentl}'', the full depth of subcutaneous tissue being mo^ 
with it Poiner’s five-inch pentoneal forceps, placed at least a quarter of an inch rom 
skin edge and kept in position throughout the operation, are ideal Ihe same inci 
used when there are areas of necrosed skin but skin grafting maj'’ subsequently be nec 
The incision used for thenar space infections is shown m Fig 2G It is p ^ce 
to and on the radial side of the adductor skin crease, thus avoiding the danger o 
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the inid-]iAlni,ii s])ice It in.ij)s out a flap wincli pnes ample exposure of the thenar space 
It IS iiossiifle to juolong the incision proximalK oi distalty to the dorsum of the hand The 
motoi hiamh of the median neivc to the tlunai muscles, and the superficial branch of the 
radial iiten, can be seen and aioided without difficult v 

1 le; 2 shows the incisions used a) lot mid-pahnar space infection, the palmar fascia 
being di\ idcd on the line of hbi es , b) foi In pothenar space infection , c) for distal palmar pulp 
infection (w ith this incision w e expose both the w eb space and the primary lesion over the 
base of the first phalanx, it nia\ be extended as shown), d and c) for proximal and middle 
pulp sjiace infection (in middle pulp sjiace infection the transverse limb must be cut with 





Incisions in relation to skin creases 


care owing to proximity of the tendon sheath at the distal flexor crease) , / ) for terminal 
pulp space infection (this incision gives adequate exposure for excision in almost all cases, 
and IS to be preferred to the “ alhgator-mouth ” incision which is liable to cause delay m 
healing because of more extensive interference wuth blood supply to the skin edge) The 
incisions used for dorsal space infections and paronychiae are showm m Fig 4 
Operative procedure — The skin flap is lifted and the incisions are prolonged as necessar}'- 
The edges are retracted with Poiner’s forceps, thus exposing the devitalised tissues Pus is 
evacuated Necrotic tissues, recognised by their colour, are then excised by holding them 
with toothed Michel forceps and cutting wuth Majm curx'-ed scissors If there is infection of 
bone wuth sequestrum formation the dead bone is removed After excision, a thin la}^er of 
penicillin powder is insufflated and the flap is sutured wuthout tension wuth grade 3N njdon 
m a No 19 triangular cur\ed needle Thick covenngs of penicilhn powder are to be ai'oided 
because the5? retard healing 
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The tourniquet is released only after suture is complete Since all the vessels have been 
seen and avoided, no ligatures are required A dr3^ calico dressing is applied The affected 
part, and no more than the affected part, is then immobilised in plaster A finger may be 
immobilised adequatel}' b)^ means of antenor and posterior plaster slabs held hghtiv in place 
b}^ a moistened gauze bandage Vaseline gauze and elastoplast covenngs are not adnsable 
because the}’’ cause maceration of the skin, permit movement, and do not prevent secondar}’ 
infection 


POST- OPERATIVE TREATMENT 

Immobilisation is continued until healing has taken place Elevation is essential Active 
exercises of the parts w Inch are not immobilised should be encouraged from the beginning 
Oedema is controlled b}' ele\ ation of the limb and bj’ active exercises Ambulator}’ patients 
are gi\ en a sling and it is pointed out to them that the hand must alw a} s be kept at a higher 
le\ el than the elbov In bed the hand must be slung, or rested on a high pillow Out-patients 
are instructed to report at once if s}mj)toms are not rehe\ed by the operation No patient 
in this senes found it necessary to seek an earlier appointment than had been arranged 
All vere comfortable and needed onK to attend for the twnce-daily injections of 200,000 units 
of sodium penicillin for fnc da\s after operation J hree patients vere gi\en sulphadiazine 
and attended only a veek afterwards for inspection of the wounds, ha\ang had four 
da}s of chemotherapy Three were treated wnthout chemotherap} and healed by pnmarv 
intention 

Ele\ ation and immobilisation should continue until swelling has disappeared and the 
wound is healed — usualU wnthin ten da\s Sutures should not be removed in less than se^en 
da}s Gentle use of the digit is encouraged as soon as the wound is healed, e\en before 
remo\al of the sutures Full mo\ements were regained in all cases b} ordinal} use of the 
hand, except in the case of two patients who needed ph\ siotherap} (Cases 62, 65) 

Particular care is necessar\ when there is necrosed skin As soon as the wound is clean 
and granulating, skin grafting should be earned out under local anaesthesia Pinch grafts, 
taken from the inner surface of the arm, ha\c been used Immobilisation in plaster was 
continued for another eight to ten da}s intensne actne exercises were then started 


TENDON SHEATH INFECTIONS 

In considenng the treatment of tendon sheath infections brief discussion of the etiolog)' 
and patholog} is necessar}’ In fn e of our cases the signs could not be correlated with the 
patholog^ of tendon sheath infection alone since there was an accompan}ing lesion, the 
signs of which w'ere supenmposed on those of the sheath infection, giving a combined clinica 
picture 

There are four main w’a}s in which tendon sheath infection may anse, and there are 
four degrees of such infection 1) the infection may be earned to the tendon sheath m 
blood stream, 2) there ma}’ be lymphatic spread of infection from a neighbounng infection, 
3) there may be direct erosion of a sheath underlying a fascial space infection , 4) there ina) 
be infection due to direct trauma from a w’ound, usuall} over a flexor ciease, wdiich niaj 
may not have healed before the sheath infection becomes manifest 

Whatever the etiology, reaction to infection occurs wuth oedema of the 
sheath, and exudate formation w’lthin it, the wdiole sheath being distended w’lth thin, 
fluid This constitutes a Jiisf degree infection (see Case 60, Figs 7, S) At this 
diagnosis can usually be confirmed only by exposure of the sheath which is best ca 
through a short transverse incision over the distal end (" observation incision ) 
found to be distended wuth exudate, and to liaAm lost its normal transparency, the s ea 
opened and w'ashed out wuth saline from the proximal end by introducing a need e 
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Case 60 First degree tendon sheath infection showing area of pain and tenderness (Fig 7) and 
the same hand after treatment ba irrigation (Fig S) 
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When the needle is in the sheath no resistance is felt to injection, but if difficulty is encountered 
the proximal end of the sheath can be exposed through a short transverse incision, parallel 
and distal to the distal palmar crease Using the same needle, 100,000 units of sodium 
penicillin in 5 c c of distilled water are injected into the sheath and the observation incision 
is closed Second deg) ce tendon sheath infection is jiresent when the thin, clear fluid is replaced 


] ic 0 


] IG 10 


Case 61 Second degree tendon slit ith infection and pul]) space infection fourth finger— end result 


1 


m 


'Wt. 


''iji 


1 IG 11 


1 JG I- 


Case 64 T hird degree tendon sheath infection 


by pus At this stage there is jius formation but no visible evidence of extensn e 
the sheath or tendon The sheath is thick, congested, and oedematous, the ten 
but it still retains a glistening appearance The usual clinical maniiestation is ^ 
swollen digit, tender over the whole of the sheath, and with considerable limi a i ^ 
ment, particularly of extension There ma}^, however, be definite signs loca ise 
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of tlio lini^ci wlicn Uiulon sheath infection aiiscs b> lymphatic spread from a pulp space 
infection in that locality (C isc (>1 , Figs h, 10) I icatment should be similar to that desenbed 
foi eases in which theie aie no localising signs \ skin flap is turned over the area where 
signs aie ma\im il Ml neciotie tissues are thoroughly excised The sheath is exposed, opened 
and washed out with saline Penicillin is instilled from both proximal and distal ends till 


Fig 13 


Fig 14 


Fig 15 


Case 65 Fourth degree tendon sheath infection A\ith sloughing of tendon shoi\ing the extent of limitation 

of extension 



Fig 16 




Fig 17 


Fig 18 


Case 66 Fourth degree tendon sheath infection after operation shoeing late function 

clear fluid is obtained The skin flap is then sutured in the usual manner Third degree 
infection is present w'hen part of the sheath has been destroyed, and w'hen there is subcutaneous 
pus with loss of the normal glistening appearance of the tendon (Case 64, Figs 11, 12) 1 here 
IS redness of the finger, wnth fluctuation and impaired vntality of skin especialh o\er the 
palmar surface of one segment This may be due to fascial space infection caused b\ direct 
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spread from an underh ing ruptured sheath, or to fascial space abscess which itself caused 
the sheath infection In these cases treatment should follow the lines of a second degree 
infection Math localising signs, excision should include the necrotic areas of the sheath 
Fourth dcgiee tendon sheath infection, ulien a sinus is present, may result from any of the 
sequences presented abo\e (Cases 6") and 60, Figs 13-18) The formation of a sinus, bi 
lelief of tension, ma\ be associated with relief of acute S5’mptoms and increase in the range 
of movement In one of our cases (Case Gl) the diagnosis was confirmed by pressure over 
the proximal end of the sheath when pus was found to emerge from the sinus In this tjqje 
of case the incision should extend through the sinus, careful and thorough excision of all 
non-viable tissue is carried out, including consenatne excision of the sinus edges, cellular 
tissue, sheath, and tendon The sheath is washed out, penicillin is instilled, and wheneier 
possible, the skin is sutured in the usual way If suture is not possible, skin grafting is 
performed later (Case 66, Figs 16-18) 

W itli third and fourth degrees of infection there may be necrosis of the tendon due to 
destruction at the site of the original infection, or to pressure from o\erlyung structures at 
the flexor creases A.s in all other t\ pes of infections of the hand, immobilisation in plaster 
is maintained until healing has occurred and only' then are actue exercises instituted 



ILLUSTRVTIVE CASES 

Case 3 Fitter, aged 21 years — Signs and SMUjitoms of a second degree distal palmar 
infection at the base of the fourth digit of tlie left hand He gaa e a liistora of haa mg had a a'e 
infection incised and drained in another hospital fourteen daas earlier The scar of the usua 
for a a\eb space infection aias a\cll healed but clcarh \ isible Sjinptoms had neaer entire 
since this operation and were becoming more sea ere \.t operation a taao limbed incision 
(Fig 2C) A small abscess aaith thick a'elloaa pus aaas found directl) under the distal 
the aaeb space itself aaas filled aaith scar tissue Excision and suture aaas carried out e'l ' o 
by first intention aa ith complete relief of sjmiptoms ^ 

Comment — From the degree of surrounding fibrous tissue reaction it appeared probable onh 

aaas the initial lesion in the original ‘ aaeb space ’ infection — the incision for aalnch ha su 
in draining the space and had left the initial focus of infection to become a residual a scess 

and joint 
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G»sc 68 Cirrlcr, mcd 52 ycars—iriston of a tlioin penetrating the radial side of the palm of the 
ktt hand Iwo d\\s later tlierc wlvc Minptoms of leiitc inflammation and he nas treated by his own 
doetor with poult lets and iM ]? ’ Ifc was rt fined to hospital eight days later and admitted as an 
in patient on Ajiril IS 1947 He felt ill and Iiad the signs of generalised toxaemia with yellow tint of 
faee and miieosae furred tongue and a tcnipciatnri of 101 degrees Fahrenlieit (Fig 19) There was 
swelling of the radial side of the jialm extending into the thenar region the dorsum of the hand and the 
proximal segment of the index fiiigei The skin hid broken Jown and an area of acutely tender »oggy 
e\ anosed skin surrounded a sinus diseharging thick gicv pus 1 here w as axillary adenitis The symptoms 
improecd ronsiderablj after immobilisation and clcxation of the limb with penicillin 200 000 units initially 
and SO, 000 units three hoiirh and cojiioiis Hinds Noicrtheless pjTexia continued Ten hours after 
admission operation was earned out Ml ne'crotic tis«iie was removed through an incision designed to 
excise the sinus The skin edges were drawn together with loose nylon sutures but it was not possible to 
secure accurate apposition Vpril 16 swelling still present pyrexia up to 100 degrees Fahrenheit felt well 
and was free from pain Vpril 18 swelling practicalh gone temperature 99 degrees Fahrenheit April 
19 temperature normal Vpril 20 elevation diseontinued because swelling had disappeared active 
exercise of non immobilised parts encouraged wound granulating well April 21 discharged in plaster 
Mav 7 pinch grafts applied to the granulating area Healing occurred by May 13 with full function and 
good cosmetic result 

Cowwntl — The improvciiicnt in general condition after rest local immobilisation, and chemotherapy was 
verv striking and the use of skin grafts m an area of skin loss undoubtedly hastened healing and the early 
restoration of function 
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Fig 20 


Case 69 Cook, aged 83 years— The patient gav'e no history of trauma but stated that she woke on 
the mormng of the fourteenth day before admission feeling ill and wath a swollen left hand Twelve 
hours later the forearm vv as sw ollen and red and she complained of pain in the axilla She vv as taken 
to the local Cottage Hospital and given peniciiiin therapy Twelve days later the swelling and redness 
of the forearm had diminished but there was no improv'ement in the hand Incision and drainage of 
the proximal pulp space of the fifth digit gave no improv ement She w as admitted as an in-patient 
to this hospital June 2 1947 General condition was fair with a pjTexia of 100 degrees Fahrenheit 
{Fig 20) Locally there was gross swelling of the left hand with obliteration of the normal palmar 
concavity swelling of the proximal phalanges of the third fourth and fifth digits and of the dorsum of the 
hand and lower quarter of the forearm with marked fluctuation just proximal to the flexor retinaculum 
There was acute tenderness in all these areas jMovmments of the fingers caused pain There was an 
enlarged and tender supratrochlear gland Twelve hours after admission after general and chemo- 
therapeutic treatment the hand was explored The proximal pulp of the fifth digit contained little pus 
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but much granulation tissue In the mid palmar space communicating ^vIth Parona’s space there vas a 
considerable quantity of thin jellow pus This was wasiied out through two incisions one as fora 

mid-palmar space (Pig 3A) and the other in tlie line of the proximal fle\or skin crease of the wTist cumng 

proximally along the subcutaneous border of ulna All necrotic tissue was excised The wound was 
sutured and the limb immobilised and elc\atcd June 4 temperature normal swelling going down 
symptom free June 6 swelling disappeared June 10, all wounds healed, chemotherapy discontinued 
and actue exercises commenced June 14 full and painless mo\ements June 16 discharged from 
hospital June 23 returned to work final cosmetic and functional result perfect 

Case 65 Farm labourer, aged 40 years — Ga\c a historj of liaMng been pricked by a thorn on the 
right ring finger two weeks before admission the thorn entered the distal end of the flexor surface of the 
middle phalanx One daj later there was pain and swelling Se\cn days later the finger was incised b} 
his own doctor o\er the distal end of the middle phalanx 1 ourtcen daas later there had been no 
improiement despite systemic penicillin and kaolin and magnesium sulphate dressings He was referred to 
this unit and admitted as an in p iticnt on Maj 31 1947 I xamination showed a finger double the normal 
size with an area of skin loss over the middle phalanx covered with granulations There was swelling 
redness and acute tenderness over the proximal phalanx After immobilisation of the hand and the 



1 ic 21 1 ic 22 

t ise 62 1 hird degree tendon sheith infeetion showing limited interphalangeal movement 


institution of penicillin thcrajiv — SO 000 units three hoiirlv operation was carried out under gene 


and 


tured 


anaesthesia Ihe proximal plialanx was explored and an abscess found l\ing over the 

distended tendon sheath Pressure at this jxnnt caused pus to emerge from the wound over the is a 

crease All necrotic tissue over the proximal phalanx was excised and the old wound then expo 
this region the tendon sheath had disaiipeared and the tendon was sloughing Thorough 
carried out including about two thirds of the width of the tendon The proximal wound was 
the hand immohihsed in plaster, and one gramme of sulphadiazinc given four-hourlj m a ' 
penicillin On June S the proximal wound was healed and the distal wound clean and 
acute symptoms had subsided The patient w as discharged home The distal wound healed ) 
intention in a further sixteen dajs distal 

Final lesult — Cosmetically this was good There was full movement of all joints except tie ^ggjees 
phalangeal joint where there was onlj’- 2a degrees of movement and limitation of extension jgat 

(Figs 13-15) This caused no inconvenience and the patient refused phj'Siotherapy on t e g 
the finger was perfectly satisfactorj extensive skm 

Comment — A case of fourth degree tendon sheath infection with necrosis of the tendon an wound 

loss in which chemotherapj was discontinued on the fifth dav' after operation because the cover 

vv as healed and the distal vv oiind clean and granulating T here seems little doubt that i ea^ ^^^^1 

had been obtained by skin-grafts scarring would hav’c been minimised and better func lo 


interphalangeal joint obtained 


and joint suncER' 
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Cisc 62 Housewife, iged 34 ye >rs — Sustained a cut with a nail over the middle pulp of the left 
fouitli digit one week before admission Slic had rcceieed no treatment other than fomentations 
rxaminition showed the signs of i third degree middle pulp space infection Had no movement of the 
linger w ithoiit pain At operation tlie tendon sheath underlying a pulp abscess was found to be thickened 
and oinqiic a quantity of ]ms w as w ashed out of it in the usual manner Owing to an oversight she was 
allowed to return home after operation without immobilisation and this was not remedied until two days 
later (Juh 7, 1947) plaster splint was then applied She was symptom free and remained so until 



Tig 23 Fig 24 

Case 63 Fourth degree tendon sheath infection, also involving the distal palmar pulp and 

the mid palmar space 



Fig 25 Fig 26 


Case 63 Show ing healing of the w ound and function of the finger 

July 12 when removal of the plaster showed that the wound was nearly healed The plaster was remo\ed 
and gentle exercises were started Three days later it was found that the skin flap had sloughed over 
about half its extent and a small amount of superficial pus overlay granulation tissue The area was 
cleaned and penicillin therapy continued on July 19 the surface was ready for skin grafting which was 
earned out with pinch grafts on July 22 The grafts had taken by August 1 By August 17 the cosmetic 
effect w as very good and there w as fair mov ement of the tw o proximal joints but only about 5 degrees 
at the distal mterphalangeal joint One month later examination showed that there was very limited 
mov ement at the interphalangeal joints (Figs 21-22) 
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Case 60 Fishmonger, aged 38 years— Puncture iiound Mith a nail in the distal fle\or skm crease 
of the left index finger, fi\e days before admission Within twenty-four hours he had increasing pain 
swelling and stiffness of the whole finger and was gucn penicillin 200,000 units daily together wath sulpha 
diazine by his own doctor without improiement He was admitted to this hospital for treatment as an 
out-patient on July 15 1947 He complained of marked tenderness and pain on movement in the area 
shown (Fig 7) especiallv on forced extension but there was fair actne flexion — about 20 degrees at each 
]oint At operation the distal end of the tendon sheath was opened and turbid fluid emerged The sheath 
was washed out the wound sutured and a plaster splint ajiplied Penicillin treatment was continued 
200,000 units twice dad) as an out patient On July 19 tlie plaster was remored The wounds were 
healed and there were no SMUjitoms or signs of infection Chcmothcrapv was discontinued Actne 
exercises were instituted Juh 2a full function had been regained (Fig 8) 

Case 63 Railway asorkcr, aged 51 years — Cut his right liand sc\en da 3 's before admission The 
hand swelled and became jiainful He receircd no treatment until he came to hospital as an out-patient 
on A.pnl 28 1947 On examination the hand was swollen (1 igs 21-24) Ml mosements of the lingers 
caused pain particularh extension of llic fourth digit where there was also tenderness down the line of 
the tendon slicatli \t operation winch was carried out tlic same das, pus was found m the fourth iieb 
space and the tendon slicalli w as necrosed 1 xcision of all necrotie tissue including the sheath w as earned 
out and the sheath was washed thnnigh with saline and penicillin from the distal end Good skin co\er 
was not obtained owing to skin necrosis hut approximating sutures were used He was gisen pemciUm 
400 000 units daih in tliree doses and siil|)hadia7inc 1 gramme four liourl\ On Mas 2 he was free of 
ss mptoiiis and the swelling had )ir lelicalls gone J he ssoiind w is clean and granulating bs Maj 6 Since 
good skin coscr could not he obtained a full thickness skin graft ssas applied Bs Mas 15 this had onh 
parti) taken but the wound w is healed In Mas 27 lull iiios cinents were then quickls obtained b) 
the patient s own aetise exercise (I igs 25-26) 

Coiiiiiicii/— 1 Ins was the onls ease where a full thieknc'-s skin-graft s\as used ard the result was less 
satisfactors than after the use of pineli grafts 

Case 64 School tc ichor, igcd 24 so irs — Deselojied infection of tlic proximal pulp space of the right 
third finger on Mas 14 1947 1 Ins was treated ssilli penicillin 100 000 units twice dads but deterioration 

took place She came to hospital on Mas 19 and presented the jnetiirc shown (Figs 11 and 12) Actne 
mosements of the finger were jiossiblc but limited jiisstse extension caused pain There ss as tenderness 
oser the line of the tendon she ith and the si in seas elesitalised and ncerotic round a sinus At operation 
pus ssas feiiinel in the tendon she itli ind in the pulp sjiiee 1 he usual jiroeedtire seas carried out including 
excision of the sinus edges Ho ding oeeurred in eight el iss eeitli full and jninlc-ss niosement of the finger 


DISCUSSION 

•\n .atteiTi])! Ins been made to outline the ration ilc of an ajiproach to the treatment of 
infections of tlic hand, which in sonic rcsjiccls is ness Ihe paper is in the nature 
prehminar) report Coneliisions based on a senes of onl) <;i\t) -nine consecutis e ca'^es m 
obsnoush be tcntatis e It nia) be learnt fiom 1 ables I and II that thirts -eight cases 
skm necrosis healed m an aserage time of 7 I da\s, sshile the other thirtj-one cases ^ 
some degree of skin loss, healed m an aserage of 19 (> da\s Ihese figures serve to enipi 
once more the importance of earl) diagnosis and treatment Of these si\t 3 -nine 
per cent had alrcad) reccued sanoiis forms of treatment befoie being sent 
including penicillin and sulphadia 7 mc tlieraps , and of these, 2') per cent had ^ 
treatment elsewhere It seems clear that two further points rcquiic emphasis ) 
therapj' alone, except peihaps m the s'cry carl} stages of infection, does not in ue 
local lesion, 2) surgical treatment must be radical at srhatever stage it is emplo}e 
In these tables the time of healing was calculated in days from the date ° 
to the date wdien healing was complete When more than one operation Jate 

in the case of skin grafting after excision — the time of healing w as calculate ^^-itliout 

of the first operation Our criterion of healing w as complete healing of the u {ypctional 
surface moisture, granulation tissue, or scab In all cases, except those w'here 
result was imperfect (tw'o m number), patients were able to return to w'or 
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lABDE I 




Distai Pai mar Pui i> Space (Weu Space) Infections 

1 

t ISC 

No 

S(.\ 


Otcujntion 

Degree 

I ength ol 
historj 
m dajs 

Pre\ lous 
treatment 

Remarks 

Time of 
healing 
in days 

1 

1 M 

20 

Student 

2 

2 

None 

Following rowing blister 

9 

- , 

B 

lorn drncr 

2 

3 

None 

Blister 

9 

3 

M 

21 

1 ittcr 

2 

14 

Kaolin 

incision 

Incised as web space else- 
w here Residual abscess 
in distal palmar pulp 

7 

B 

D 

Q 

I Ittcr 

2 

s 

Penicillin 

Blister 

4 

5 

M 

IS 

College ser\ mt 

2 

5 

Penicillin 

— 

8 

6 

M 

6 

Schoolbo^ 

2 

3 

None 

Blister 


7 

M 

m 

Steelw orker 

3 

7 

Poultices 

Blister 

H 

8 

iM 

24 

GroundsniTn 

3 

7 

None 

— 

mm 

9 

M 

13 

Schoolboy 

3 

2 

None 

— 

6 

10 

M 

6 

Schoolbo\ 

3 


Poultices 

Blister 

8 

Thenar Space Infections 

11 

iM 

24 

Engineer 

2 

6 

Sulphonamides 

Similar infection in same 
locality 6 months earlier 
treated by incision and 
drainage 

8 

12 

F 

38 

House\\ lie 

2 

3 

Poultices 


6 

13 

F 

43 

Houses ife 

3 

3 

Penicillin 

— 

10 

14 

M 

41 

A anman 

4 

7 

Penicillin 

— 

12 

15 

F 

57 

Needlew Oman 

4 

2 

None 

Treated w ith sulpha 
diazine only for 4 days 
post-operatn ely but 

w ithout pemcillin 

6 

16 

F 

61 

House^\ lie 

4 

42 

Penicillin 
incision and 
drainage else- 
M here 

In-patient for 5 days 

12 

Mid Palmar Space Infections 

17 


20 

Student 

2 

4 

None 

Row ing blister Subae 
quently row ed before 
remoral of sutures 

5 

IS 

i\I 

1 

Furnaceman 

3 

25 

Penicillin 
incision and 
drainage else 
nhere 

M ound of prer lous 
operation unhealed 

11 
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TABLE I — continitcd 


Dorsal Space Infections 

Case 

No 

Sex 

^ge 

Occupation 

Degree 

Length of 
liistorj' 
m days 

Prev lous 
treatment 

Remarks 

Time 0 
healing 
m days 

1 


m 

Gardener 

1 

HI 

3 

Penicillin, 

SuipliadiTzine 

No post -operative 
chemotherapy 

7 

20 

iM 

1 

23 

Steeh\ orkcr j 

3 

1 

5 

Penicillin 

Kaolin 

’ Due to an insect 
bite 

7 

Proximal Pulp Siacls 

21 

M 1 

1 

14 1 

Xone 

2 

5 

Soaks ’ 

— 

10 

22 

M 1 

30 

Dm er 

2 

3 

None 

— 

6 

23 

r 

1 

15 1 

Domestic 



None 

No clicmothenpy either 
pre- or post-operatn eh 

7 

24 

I 1 

1 

15 1 

None 

3 

7 

Xone 

— 

7 

25 

! 

i 

16 i 

1 

Student 

o 

5 

None 

— 

10 

26 

i\i ! 

-1 

Student 

1 

Penicillin 

Kowing blister Lj'mph- 
angitis and adenitis on 
admission 

8 

1 


25 

Electncnn 


6 

None 

Mso had accompanying 
paron} cilia ivhich healed 
m7da\s Cheniotherapj 
— Penicillin for 2 dats 
followed bt sulphadiazine 
for 3 da^s 

18 

28 

Ai 

43 

Printer 

11 

4 

Pcnicjllin 
incision Tnd 
dram igc else 

M here 

Discharging sinus after 
first operation not 
excised plaster ^emo^ed 
on 4th da\ and exercises 
started 

43 

29 

Ai 

IS 

Canteen 

M orlcer 


4 

None 

Discharging sinus excised 
Compare m ith Case 2S 

5 

AIiddil Pulp Spaci Infections 



■ 

B 



2 

8 

None 

— 

■ 

31 

jM 

19 

r Tctorjr 

M orkcr 

2 

3 

Xone 

— 

7 

32 

F 

1 

30 

Housew ifc 

3 

5 

None 

Renlo^ cd o^^ n dressing on 
2nd day No immobilis'i 
tion Skin graft on 14th 
dav 

32 

33 

t 

M 

34 

Transport 

manager 

3 

7 

None 

Skin graft on 6th day 

30 

ifi 

34 

]\I 

26 

Plumber 

3 

3 

None 

~ — - 

ID 

35 


23 

Student 

3 

7 

None 

Rowing blister Subse 
qiiently rowed before 
remo\ al of sutures 

9 
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lABLK I — conttnucd 


]')ISTAL Pulp Spacl Inpcctions 


1 

[ 

C'ASC 
No 1 

S(.\ 


OcciipTtion 

Degree 

Length of 
historj 
in dT^s 

Pre\ lous 
treatment 

Remarks 

Time of 
healing 
in days 

3b 

r 

17 

Nurse 

2 

2 

Poultice 

— 

4 

II 

1 

32 

Houslw ife 

2 

21 

None 

— 

5 

3S 

r 

IS 

None 

0 

2 

None 

No chemotherapy either 
pre- or post operatively 

5 

39 

iM 

38 

Motor 

meclnnic 

o 

6 

Penicillin 

— 

10 

40 


B 




None 

— 

9 

41 

r 

48 


3 

10 

Kaolin 

— 

19 

42 

r 

15 

Domestic 

3 1 5 

1 

1 

Penicillin 

Kaolin 

— 

7 

43 

iM 

22 

M’'ood\\ orker 


None 

— 

12 

44 

F 

16 

Domestic 

B 


Poultices 

Poor cosmetic result 

11 

45 

M 

25 

Student 

■ 

8 

Incision and 
drainage else- 
w here 

— 

7 

46 

F 

27 

Housew lie 

4 

2 

Sulphonamides 
incision and 
drainage else- 
w here 


3 

Dorsal Space (Finger) Infection 

47 

M 

44 

Farm 

labourer 

4 

21 

Poultices 

Extensive skin loss 

21 

Paronychiae 

48 

M 

25 

Electrician 

2 

6 

None 

Also had proximal pulp 
space (see Case 27) 

7 

m 

D 

29 

Housewife 

2 

4 

Kaolin 

— 

5 

50 

F 

20 

Domestic 

3 

? 

Penicillin 

Kaolin 

Culture of pus showed 
haemol 3 d:ic streptococcus 
in addition to the usual 
staphylococcus aureus 

8 

51 

i 

65 

Domestic 

3 

7 

None 

— 

4 

52 

■ 

40 

Housewife 

3 

2 

None 

— 

6 

53 

M 

47 

Antique 

dealer 

1 

3 

6 

None 

Also had proximal pulp 
space infections 

8 
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J B LOUDON, J D MINIERO, AND J C SCOTT 
TABLE I — continued 


Pulp Space (Finger) Infections with Ostfitis 

Case 

No 

SeN 

Age 

Occupation 

Degree 

Length of 
historj' 
in days 

Previous 

treatment 

Remarks 

Time of 
healing 
in days 

54 

F 

39 

Housewife 

4 

w ith 
osteitis 

21 

Sulphonamides 
Penicillin Two 
operations for 
incision and 
drainage else- 
w here 

Sequestrectomy carried 
out through shark-mouth 
incision, e\cismg sinus 
Suture Final cosmetic 

result fair 

10 

55 

F 

43 

1 

House^\l^e 

4 

Wltll 

osteitis 

21 

Penicillin 
Sulphonamides 
Kaolin 
incision and 
drainage 

Sequestrectomy and 

suture Final cosmetic 
result good 

16 

56 [ 

M 

27 

1 

Metal 

worker 

1 

4 

w itll 
osteitis 

7 

Sulphonamides 

Kaolin 

Terminal pulp a bag of 
pus on admission 

1 

57 

M 

65 

Licensee 

4 

w ith 
osteitis 

180 

Incision 
and drainage 
clsew here 
Dressings 

Sequcstrectonn and 

suture Final cosmetic 
result good 


58 

F 

50 

Hoiiscw ifc 

4 

w itll 
osteitis 

42 

1 

Soaks ’ 

Sequestrectomy and 

suture Final cosmetic 
result good 

1 

59 

1 

F 

47 

Houses ifc 

4 

w Ith 
osteitis 

t 

6 

None 

Skin graft failed Osteitis 
amputation of terminal 
phalanx 

68 

iLNDON Shi ath Imections 


60 

IM 

38 

Fislimongcr 

1 

7 

I’cnicillin 

Sulphonamides 

Puncture w ound in distal 
flexor crease index finger 
culture — staphylococcus 
aureus Full painless 

mo\ ements in 14 daj s 

9 

61 

F 

38 

Housew ife 

2 

4 

Sulphonamides 

Also had 2nd degree 
proximal, and 4th degree 
distal pulp space infec 
tion Pus in the tendon 
sheath but sheath 
Culture— pus cells 1 

painless mo^ ements in 14 
days 

7 

62 

F 

34 

Housewife 

3 

4 

None 

Also had 3rd degree 
middle pulp space m 
fection Skin graft after 
break-down of skin o^e^ 
proximal pulp i 

result good Functional 

result poor 

36 


THE JOURNAL OF BONE AND JOINT 






iNrncTioNs or the hand 


427 


1 \HL1 l—coitliiiued 


1 rvDov Shfath Infections — continued 


1 

C \st' 

No 

1 

Sc\ 


OcLUpTtion 

1 

Degree 

Lcngtii of 
history 
in d^^s 

l’re\ lous 
treatment 

Remarks 

Time of 
healing 
in days 

G3 


51 

RtiIw tj 
w orlvcr 

j 

4 

i 

I 

1 

7 1 
1 

None 

Also hid 4th degree distal 
palmar pulp which spread 
to mid-palmar space and 
tendon sheath Culture — 
staphylococcus aureus 

Punctional and cosmetic 
result good 

29 

64 

r 

24 

School 

tcTchcr 

4 

5 

Penicillin 

100 000 units 
for 3 days 

Also had proximal pulp 
abscess 4th degree 
Culture — staphylococcus 
aureus Cosmetic and 

functional result good 

8 

65 

jM 

40 

Farm 

labourer 

4 

with 

slough- 

ing 

tendon 

14 

Penicillin 
incision and 
drainage else 
w here 

Puncture wound Also had 
4th degree proximal pulp 
abscess Tendon sloughing 
under distal flexor crease 
Culture — staphylococcus 
aureus In-patient for 5 
days Functional result 
good except for limitation 
of extension of the 
terminal IP joint by 20 
degrees Cosmetic result 
good 

21 

66 

jM 

37 

Motor 

mechanic 

4 

w ith 

extensive 

skin 

loss 

3 

Incision and 
drainage else- 
where 

Tendon sheath sloughed 
skin graft on 6th day 
Final cosmetic and 
functional result good 

36 

Multiple Lesions 

67 

jM 

51 

Raih\ ay 
■« orker 

3 

7 

None 

Distal palmar pulp-t- mid- 
palmar space -f tendon 
sheath infections (See 

Case 63) 

29 

68 

M 

52 

Carrier 

4 

with 

extensive 

skin 

loss 

5 

Sulphonamides 

Dorsal subaponeurotic 

space of hand and proxi- 
mal phalanx of index 
finger-f thenar space Skin 
graft on 22nd day Healed 

6 daj^ later 

28 

69 

F 

83 

Cook 

4 

14 

Penicillin 
incision and 
drainage else- 
w here 

Spreading infection from 
proximal pulp 5th finger 
into mid-palmar and 
Parona s spaces In- 
patient treatment 

8 
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\\ ound was healed, and in manj'^ cases m ork was earned on even v hile there was immobihsation 
in plaster 

No contemporary control senes was attempted, but a companson may justifiably be 
made \nth those cases which attended the Casualtj'^ Department of this hospital in the si\ 
months immediatelj before the penod covered b\'^ this survey These cases had similar 
treatment b}' penicillin and sulphadia7ine, the}”^ were treated as m-patients when necessarj', 
and the}’- came under the care of the same Accident Service which earned out the vork 
reported m this paper Dunng this earlier penod, how ever, surgical treatment w'as of the 
orthodox type, wath the usual methods of incision and drainage The average time of healing 
for these cases w'as 19 3 da}S, contrasted with 12 7 days for the present senes 


1 VBL]' II 




X 

c 





Final result 

Tj'pe of infection 

1 1 

5 o 

^ C- 

o u 
o 

P'z 

cr = 

£ h 

^ 7 

Skin grift 

■4-> 

r* 

E 

E ^ 

C5 

u 

r c 
u — 

I iinctionil 

O 

0 

E 

cfl 

0 

u 

Distal palmar pulp spice 

10 

10 

10 

0 

0 

6 9 

■gg 

HI 

Thenar space 

(1 

6 

6 

0 

0 

9 

Full 

Good 

Mid palmar spice 

2 

2 

2 

0 

0 

s 

Full 

1 Good 

Dorsal space 

2 

2 

o 

0 

0 

7 

Full 

Good 

Proximil pulp space 








Good 

1st ind 2nd degree 

1 

3 

3 

0 

0 

76 

Full 

3rd and 4th degree 

0 

6 

(> 

0 

0 

15 1 

Full 

Good 

Middle pulp spice 








Good 

1st and 2nd degree 

2 

2 

2 

0 

0 

7 

Full 

3rd and 4th degree 

4 

6 

> 

2 

0 

21 7 

Full 

Good 

Distal pulp space 







Full 

Good 

1st and 2nd degree 

4 

4 

4 

0 

0 

6 

3rd and 4th degree 

7 

1 

7 

0 

0 

97 

Full 

Good 

Dorsal spice (finger) 

1 

1 

1 

0 

0 

21 

Full 

Good 

Paroni chii 

6 


6 

0 

0 

6 3 

Full 

Good 

Pulp spice (finger) 








5 Good 

3rd and 4th degree with 





One 


Full 

osteitis 

6 

8 


1 

term 

philin-s. 

21 1 

1 Fair 

Tendon sheath 

1st and 2nd degree 

2 

Q 

o 

0 

0 

8 

Full 

Good 

3rd and 4tli degree 

5 

9 

I 

4 

0 

26 

CFull 3 

1 Poor 2 

Good 

Multiple lesions 

3 

5 

I 

2 

0 

21 6 

Full 

Good 

Total 

69 

79 

60 

9 

1 

12 7 




Florey and Williams (1944), and Curr (1945), investigated tw'o series from the 
\new’ of peniciUm therap}’ Their results, w'here comparable m other respects 
showm in Table III These w’orkers used local and systemic penicillin combined wit 
intervention 
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Warninj^ as to possible dangers of the proposed treatment — Certain features of the 
treatment nlncli Ins been described are not without danger The operative procedure is 
prolonged ‘\11 the facilities described are essential if it is to be executed properly Wide 
exposuie inci cases the possibiht} of damage to important structures, particularly if it is 
earned out b\ inexperienced surgeons 

The possibilitj of recurience of local infection after excision, pnmary suture, and the 
application of a jilaster splint, was considered at the beginning to be the mam danger, but 
it transpired that this w'as not so Onl}'' those patients wdio required skin grafts needed more 
than one operation 


TABLE III 

Time of Healing in Three Series or Hand Infections 



] Present Series 

riorey and Williams 

Curr 


1 Number 
^ of cases 

Dajs in 
healing 

Number 
of cases 

Days in 
healing 

Number 
of cases 

Days in 
healing 

Pulp space infections 

1 

11 S 

22 

21 7 

IS 

23 

Distal palmar pulp infections 

I 10 


9 

18 8 

12 

13 

Tendon sheTth infections 

1 " 

20 9 

10' 

34 I 

25 

30 

Paroni cliiae 

i 6 

1 

63 

26 

7 7 

- 

— 


• Excluding one bad case which healed m 180 days 


Infections of the hand call for accurate diagnosis, careful and thorough surgery, and good 
supporting treatment and foUow^-up A sympathetic approach to the patient's domestic and 
economic problems is important Such work should not be relegated, as it so often is, to the 
unsuper\ased activities of junior house surgeons 

The results obtained suggest that a fuither trial of the method is indicated 


SUMMARY 

1 A report is presented of the method and results of treatment of sixty-nine consecutive 
cases of infection of the hand 

2 Excision and pnmary suture, combined with chemotherapy and immobilisation m plaster, 
W'as the method of treatment 

3 The results, from the point of view of rapidity and completeness of recovery, justify 
consideration of the method for further use 
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TRAUMATIC DISLOCATION OF THE HIP JOINT 


Review of One Hundred and One Dislocations 
J R Armstrong, London, England 

Fonuoly of the Otthopaedte Scivicc the Royal An Force 


The patients reMewed in this paper recened all or part of their treatment in the 
orthopaedic centres of the Royal Air Force between June 1040 and June 1945 More than 
half of them were admitted to one of the centres directlj’’ after injurj’’, and others were seen 
\vithm the first few daj s In many, how e\ er, initial treatment had been earned out elsewhere, 
often under circumstances of e\treme difficult} , and se\ eral months had sometimes elapsed 
before the patient reached this country 

It must be stressed that one of the important problems in relation to traumatic dislocation 
of the hip joint, namely the exact incidence of late sequelae, is outside the scope of this 
re\new for the reason that it has not been possible to re\ lew all cases o\ er a long enough time 
The a\erage penod of follow-up is no more than three to four years, and this is far too short 
a time in which to estimate the frequenc\ of traumatic arthntis due to a\ ascular necrosis 
This paper records only the earh results of dislocation of the hip joint, and the comphcations 
de\ eloping dunng the first few } ears, in one hundred }’Oung and pre\ lously healthy adults 


INCIDENCE AND MECHANISM OF DISLOCATION OF THE HIP JOINT 

Dunng the penod under re\ lew , approximateh ">2,000 jiatients wath major and often 
multiple mjunes were admitted to the orthojiaedic centres of the Royal Air Force The 
incidence of dislocation of the hij) joint was therefore one in ever}’' 520 patients This 
frequency, as compared with that of dislocation of other joints, is of some interest Analjsis 
of 123 dislocations of the larger joints treated in the orthopaedic centre at Ely dunng tbs 
five-year penod show s that it included eighteen dislocations of the hip, six dislocations of 
the knee, fort\-tw'o dislocations of the shoulder, and jift\-sc\en dislocations of the elbow 
Before the introduction of the motoi-car, dislocation of the hiji joint was comparative!) 
rare, and the classical cause was wide and forcible abduction of the lower limbs, the limb 
acting as a long lever to force the femoral liead tlirough the infenor aspect of the joint capsule 
In this senes, only eight dislocations w’cre of this t\pe, and ninety-three were due to con 
siderable violence of high-velocity acting m the line of the shaft of the femur fifty-three were 
due to crash landings and other aircraft accidents, thirt}'-six were due to motor-cycle an^ 
motor-car accidents on the road, one occurred in a raihvay accident, and two w'ere due 
crushing beneath falling masonry dunng air raids , ^ 

The exact nature of the dislocation depends upon the position of the hmb w’hen or 
IS apphed If the hip joint is flexed and adducted, the head of the femur is dn\ en out 
back of the joint wdiere the capsule is w'eak and the acetabulum relatively shallow' 
less flexion and less adduction the head is dnven against the strong postero-supenor 
of the acetabulum which is fractured If the hip is extended and abducted a central ra 
dislocation is produced depend” 

The relationship betw'een anterior and postenor dislocation of the hip is 

also upon the mechanism of injury Dislocation caused by violence of high 
essentially an injury w'lth postenor displacement of the femur, on the other han 
due to abduction may be antenor or postenor according to the degree of externa o 
rotation of the hmb at the moment that abduction force is apphed The on y 
dislocations in this senes w'ere due to excessive abduction 
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It WAS surpiising to find that four men hustained dislocation of the hip joint while playing 
iiigby football— an injiiiy which hitherto has been almost unknown in this game The 
explanation lies in the fact that the oiganised games of a military service are not always 
characterised by gicat skill or experience In all four cases the injury was due to one player 
jumping heaxily on the shoulders of the jaatient while he was in a squatting position and 
endeavouring to pick up the ball — both these manoeuvres being highly unorthodox 

In dislocations due to aircraft accidents the high percentage of associated injunes is 
imjiortant No less than thirtj' of the fiftj'-three dislocations were associated with other 
major fractures of the limbs or spine, and two were associated with severe burns as well as 
fractures One of the serious problems m the management of aircraft injunes is the frequency 
in a single patient of multiple fractures, dislocations, wounds, and burns 

Classification of the various types of dislocation — Dislocations of the hip joint can be 
classified into four main types simple dislocations, dislocations with fracture of the acetabular 
nm, dislocations with fracture of the acetabular floor, and dislocations mth fracture of the 
femoral head (Table I) Such classification facilitates consideration of the treatment, incidence 
of complications, and estimation of end-results, which differ widely in the four groups 


TABLE I 

Classific\tion of Tapes or Dislocation in a Series op IOO Patients 
(One BiHtenl Dislocation) 


Simple 

dislocation 

Dislocation 
w ith fracture of 
acetabular nm 

Dislocation 
w ith fracture of 
acetabular floor 

Dislocation 
i\ ith fracture of 
femoral head 

46 cases 

43 cases 

7 cases 

5 cases 


TREATMENT AND RESULTS IN SIMPLE DISLOCATIONS OF THE HIP JOINT 

In simple dislocations of the hip joint management was relatively easjq and the results 
were much better than in any of the other types The treatment of these cases soon became 
uniform throughout the RAF Orthopaedic Semce, namely reduction by manipulation 
under general anaesthesia, immediate immobilisation in a hip spica for eight weeks, 
mobilisation Avith non-weight-beanng exercise for about four weeks, and finally, treatment 
at a rehabihtation centre for a month or six weeks with gradual return to full activity but 
xvithout the more strenuous forms of rehabilitation In early days, some surgeons delayed 
the application of a plaster spica for twentji-four to forty-eight hours after reduction of the 
dislocation, but patients were more comfortable if the joint was at once immobihsed com- 
pletely, and this practice soon became general In a few centres the joint was immobilised 
in a Thomas’ knee splint with light traction, but no special advantage of such treatment was 
apparent The penod of complete immobilisation vaned a little, but it was universal practice 
to defer weight-beanng for at least three months after injury 

The place of the rehabilitation centre in the treatment of these injunes was not, at 
first, quite clear Many surgeons felt that it might not be desirable to permit strenuous 
rehabilitation It became obvious, however, that patients w'ho w'ent to these centres w'ere 
restored to full actmty more quickly than those w'ho did not, and rehabilitation did not 
cause any ill-effects Dunng the second half of the penod under review the treatment of 
almost every patient was completed at one of the rehabilitation centres 

Early results of treatment in simple dislocations — The results are summansed in 
Table II Patients w'ere classified as normal if there w'as no muscle w'asting, no limitation 
of movement, no radiographic evidence of abnormalitjL and no real discomfort after engaging 
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in full activity Of the forty-six dislocations, thirty-five (76 per cent ) had no symptoms or 
disability remaining after a penod of treatment ranging from four to seven months 

TABLE II 


Results in Eorti six Simpie Dislocations or the Hip Joint 


Normal at the conclusion of treatment 

35 cases 

Calcification in capsule of joint (no disabilit\ ) 

2 

Arthritic changes in the joint 

6 , 

Myositis ossificans 

1 

A^ ascular necrosis of the femoral head 

1 

Sciatic pals\ 

1 

lotil 

46 cases 


Calctficaiwn of the capsule — In two jiatients, radiograplis taken at the conclusion of 
treatment showed a little calcification in the capsule of the hip joint, w'hich, however, 
w^as not associated with disabihti 

AitliuUs — Six patients dei eloped clinical or radiogiapliic endence of arthntis of the hip 
joint The clinical jiictiire was fairlj uniform there was slight wasting of the thigh, 
morement of the joint was limited b\ one-quarter to one-third of the normal range, and 



I IG 1 

TrauniTtic subpenostcTl ossification (I^^osIt^s ossificans) after dislocation of 
the liip joint Tlie joint liad not been iniinobiliscd after reduction Massage 
and nio\cments vttre continued tliroiiglioiit tlic first ten veeks 

there was discomfort oi aching pain which was made worse by exercise 
changes were less definite In tw^o cases, the radiographs show'ed no 
four, there w^as narrownng of the joint space, this being associated with 
of the femoral head in tw'o In onlj' one patient was the disability of sue 
as to necessitate invaliding from the Service, the other five being able to con 
duty m more sedentary branches 

Myositis ossificans — One patient developed nwositis ossificans Eight nion s 
new'-bone formation w'as ob\nous m the region of the muscles inserted roun 
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time was Innilation of inovcnient and pain This w'as one of the very few patients in 
tlK senes wliose Inp joint liacl not been immobilised after reduction "Massage and 
mo\ements’’ liad been oideied and this treatment was continued for ten weeks, after 
which time the jiatient was allowed to begin wmght-bearing 

ataosi'i of bo>u — Aiascular bone necrosis of the femoral head developed m one 
instance Si\ months after mjuiy, movement of the joint was limited to one-third of the 
normal range, thcie was jtain and disabiht}^ radiographic examination showed patchy 
scleiosis of the femoral head 

Sciatic pahy — Sciatic paralysis occurred m one patient — a girl who was pinned under the 
wreckage of a demolished building foi three and a half hours On being dug out she was 
found to ha\ e a dislocation of the hip joint wntli sciatic paralysis The dislocation was reduced 
and treated in the usual manner, but there w'as no evidence of recovery of the paralysis 
within ten months of mjurj' 

Late follow-up of simple dislocations — After the w'ar an attempt was made to secure 
late reports on as man}' as possible of the hundred patients This proved difficult Six had 
been killed in action while 11} ing against the enemy, others had been demobilised, repatriated. 


TABLE III 

Follow-up of Nineteen Patients with Simple Dislocation 
(Questionnaire completed by patient) 


1 

1 

Fue patients 

Hips reported to be completely normal 
at periods ranging from 13 to 49 
months after injury 

Normal 

Sin. patients 

Occasional trivial symptoms — aching 
and vague pains — reported 11 to 41 
months after injury 


Tliree patients 

Slight symptoms after exertion but no 
great disability 19 to 36 months after 
injury 


One patient — at the fourth month 
there had been limitation of mo\ement 
and pain 

No change some pain and stiffness 
(44 months) 

Arthritis 

One patient — at the tenth month 
there was aching and limitation of 
mo^ ement 

No change slight aching and stiffness 
(41 months) 


One patient — at 9 months there was 
limitation of movement and aching 

Pain stiffness and considerable 

disability (36 months) 


One patient — ^at 14 months there had 
been some pain and limitation of 
mov ement 

Pam stiffness and increasing 

disability (24 months) 

A\ ascular 
Necrosis 

One patient — 6 months one third 
normal range of movement with pain 
and disability 

Painful stiff hip with considerable 
disability (41 months) 


and scattered all over the Empire , and some were on sertnee abroad Strenuous efforts w'ere 
made by Squadron-Leader Vere-Hodge to trace aU cases and many were review'ed successfully 
by means of a printed questionnaire which w'as answ'ered by the patient, a method which 
although not altogether satisfactory w'as in the circumstances the only practicable plan 
Late radiographic examination w'as sometimes possible The results of this investigation m 
the case of simple dislocations are summansed m Table III Of the nineteen patients who 
w'ere traced one to four years after injur}', fourteen had been classified as normal at the 
conclusion of treatment Of these, five reported that their hips were still quite normal, six 
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complained of occasional trivial aching or vague pain, and three complained of vague 
symptoms related onh to exertion and not associated with senous disability 

Of the six patients classified at the conclusion of treatment as having chnical or radio- 
graphic evidence of arthntis, four were traced Two had not become w'orse, both had some 
stiffness and pain after exertion but without much disability^ One had been force-marched 
as a pnsoner-of-w'ar o^er a distance of 100 miles dunng the third jmar after dislocation and 
sustained the ordeal without an^ great trouble The other two had sj^ptoms and slight 
disability remaining three ^ ears after injury' The one patient m this group with early' eiidence 
of avascular necrosis of the femoral head w'as also traced Forty'-one months after injury his 
joint was ^er^ stiff and he had considerable pain and disability 

TREATMENT AND RESULTS IN DISLOCATION OF THE HIP JOINT 
yVITH FRACTURE OF THE ACETABULAR RIM 

Effectne treatment of dislocation of the hip joint with fracture of the acetabular nm 
must achle^ e not only reduction of the dislocation but also accurate replacement of the 
acetabular fragment ]\Iorco\ er, reduction of the fragment must be maintained until it has 
united by bone In man\ instances the acetabular fragment is replaced accurately' when the 
dislocation is reduced It is then necessary only to immobilise the joint until union has taken 
place, the plan of treatment being identical with that of simple dislocations ^^'hen complete 
reduction of the acetabular fragment was not secured b\ manipulation the usual practice 
was to immobilise the limb in traction, either in a riiomas’ knee splint or by' the Russell 
technique In most instances the fragment fell back accurately into place wathin a few day's 


J \Bi r n 

Rest ITS IN 1 01 T\ TiiKi I Path NTS in which Disiocation was 

ASSOCIATI O WITH IlACTCKI OI Till \C11A11LL.\R ItlM 


Normal ifttr trcatmcMt (S to N months) i 

27 cases 


Died 

2 


CalcificitKin III joint LTjisiiIc (no <lts ibilitv ) 1 

Persistent disj)! leement of .leetabuhr /rij>nient (n > | 

I 


dis ibilitN ) 

I 


Arthntie elnnges m joint | 

h 


Aeaseular ncerosis of /eniorTl head i 

1 


Open reduelion and mould artliroplaste i 

) 


I iilure to rediiee disloeation j 

1 


1 otal 

-IJ eases 


SciatiL J irah sis i 

t cases 



In these circumstances traction was discontinued after lue or six weeks and immobilisation 
W'as maintained by means of a hiji sjuca In one case, after successful mampulatn e reduction 
of the dislocation, a large fiagment remained widely' disjrlaced and mg-Commander J 
Craw'ford Adams undertook opentuc replacement and internal fixation of the displace 
fragment Ihis case is of particular imjiortancc in relation to the associated sciatic ner\e 
palsy', and it w'lll be referred to later 

Early results of treatment in dislocation w'lth fracture of the acetabular nm— - 
results are summarised in fable IV Two jiatients died, one within forty -eight 
crash-landing an aircraft m the course of w’hich he recened multijile scTcre mjunes, an 
from pneumonia w'hich developed la's e weeks after injury ^ 

Calctficaiion in the capsule — In one instance there was calcification m the capsule o 
joint but function w'as normal at the conclusion of tieatment tabular 

Uni educed acctahulai fiagment — There was persistent disj^lacement of a large 
fragment m one patient The fragment did not fall into place when the joint was 
traction, w'hich w'as applied nine w eeks after injury', had no effect Ten months later 
was clinically and functionally normal desjute a somewhat alarming radiographic ^jjg 

Arthntis — Nine patients developed chnical or radiographic evidence of arthntis n 
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Inp joint TjuicAicd to be noimal si\ months aftei injurj^ but radiographs showed narrowing 
of the joint space and lipping of the acetabulum Four patients had some pain and slight 
limitation of movement at the conclusion of treatment although radiographs were normal 
Thicc, with incomplete reduction of the acetabular fragment, complained of pain and stiffness 



Tig 2 

Posterior dislocation with fracture of the acetabular nm 



Fig 3 

Same case as m Fig 2 after reduction of the dislocation The acetabular fragment has fallen 

accurately into place 

One patient who had been treated bj massage and exercises immediately after reduction 
complained of pain and stiffness, and there was marked diminution of the joint space with 
lipping and new bone formation around the acetabulum 

Avasciilm neaosts of hone — Avascular necrosis of the femoral head occurred m one patient 
This man w'as treated in a German pnson camp After repeated attempts to reduce the 
dislocation, tanous forms of skeletal traction were applied oter a jienod of several weeks 
Twentj^-tw'o months after injurj" the hip was fixed with j 5 degrees of flexion and 20 degrees 

VOL SOB, \o 3 AUGUST 1948 


436 


J R ARMSTRONG 



I'lG 5 

Dislocition of tlic liip joint in -whicli a large ac^abular 
fragment remained displaced after reduction (Tig s} 
There a\as sciatic palsy Operatne reduction and screu 
fixation a\ as performed by Wing-Commander J Crau or 
Adams The ner\e in as impaled by the point of tne 
fragment The paralj sis reco\ ered 
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of ulduction dcfornHt\ Radiograplis sliowcd patchy necrosis of the femoral head, complete 
loss of tlic joint sjiaco, and destruction of the acetabular socket 

I nudiitid dt\locaitoti — In one patient who had sustained severe head injuries the dislocation 
uas left incomjileteh reduced for three and a half months, at the end of which time there 
w as tibrous ank\ losis I^Iould-arthroplastj^ was performed \Mth a fairly satisfactory result 
In one instance bilateial dislocations, sustained as the result of a railway accident, were left 
uni educed one w as central in tv'pe , the other was postenor and associated with fracture of 
till acetabular rim Both lowei limbs were immobilised in traction without any attempt at 
maiiijuilatn e reduction Although it became obvuous as soon as traction was released that 
the dislocation was unreduced, the patient was encouraged to begin weight-beanng five 
months after iiijurv , with consequent upward displacement of the femoral head The opposite 
hip had ankvlosed, and seven months after injury operative reduction of the dislocation 
was performed vnth some difficult j Bilateral mould-arthroplasties were subsequently 
earned out, secondarA revisions being required on both sides (one of these operations being 
jierformed in London bv Dr Smith-Petersen) 

Sciatic paralysis — Dislocation wath fracture of the acetabular nm was associated with sciatic 
palsv of the external popliteal tj'pe in three instances In each case a large acetabular 
fragment was vndelv'' displaced In one, the fragment w'as reduced by operation five daj'^s 
after injurj and the paralvsis recov'ered almost fully within six months In the second, the 
sciatic nerve was explored within seven months of injury and it was found to be compressed 
bv the acetabular fragment The nerv^e w'as freed but eight months later there was no evidence 
of recover^ In the third case, the acetabular fragment remained displaced, two years after 
injury there was still complete paral3'sis of the external popliteal division of the nerv^e 

TABLE V 


Follow-up of Patients with Dislocation of the Hip Joint 

ASSOCIATED WITH FRACTURE OF ACETABULAR RiJI 

(Questionnaire completed by patient) 


Xormal 

Fiv e patients 

Hips reported to be completely normal 
at periods ranging from 21 to 48 months 
after injury 

Two patients 

Trnial symptoms reported 45 and 48 
months after injury 

Arthritis 

Fn e patients w ith arthritic 
changes at conclusion of treat- 
ment 

Kale — In two of these patients di: 
the ner\e was explored 7 mo 
months after injury there was 

No change or deterioration in condition 
of hip at periods of 14 to 63 months after 
injury 

slocation was associated with sciatic palsy 
nths after injury in one case 15 and 24 
no reco\ ery in either 

Calcification in 
joint capsule 

One patient — calcification in 
joint capsule but no disability 

28 months after injury aching pain and 
slight but increasing disability 

Ar ascular necrosis 
of femoral head 

One patient — a\ ascular necrosis 
of femoral head 

30 months after injury severe disability 
aw aiting arthrodesis of hip 

Mould- 

arthroplastv 

One patient — mould -arthro- 48 months after injury half normal range 

plasti 34 months after injury , mo\ ement 14 in shortening no great pain 


Later follow-up of dislocations with fracture of the acetabular run — Fifteen of the 
fortj^-three patients in wffiich dislocation w^as associated with a fracture of the acetabular 
nm W'ere traced The findings in this group are recorded in Table V Of seven patients who 
had previously been classified as normal, hve reported that their hips were still normal, and 
two complained of slight aching and stiffness In fiv^e patients with an early record of 
arthntic changes the condition of the hip had remained unchanged One patient vnth early 
calcification in the capsule reported that he had slight aching and could not sleep on that 
side The condition of the patient wath av^ascular necrosis of the femoral head remained 
unchanged and he was awaiting arthrodesis The patient in whom mould-arthroplastj' had 
been performed had satisfactorv^ function vvath about half the normal range of mov ement 
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TREATMENT AND RESULTS IN DISLOCATION OF THE HIP JOINT 
WITH FRACTURE OF THE ACETABULAR FLOOR 

Of the seven dislocations in this group, three were of the central type vath tilting of the 
ischium, and inward displacement of the head of the femur through the acetabular floor 
Four w ere postenor dislocations vath fractures mvohang the floor of the acetabulum 

Results of treatment in central fracture-dislocations— The three central dislocations 
were reduced vath reasonable accurac}' by traction Nevertheless the results were uniformly 
unsatisfactory (Table VI) In two cases. anlv3flosis of the joint occurred in one, the joint, 
though completely stiff, was stable and painless, m the other, the joint was unstable and 
arthrodesis was necessary The third case showed clinical and radiographic eiadence of 
arthritis si\ months after injury If these results can be accepted as typical it seems clear 
that the most useful measure m the treatment of this injury is early arthrodesis of the joint 
In selected cases, mould-arthroplast\' mat' perhaps be indicated 


TABLE M 

Results in Se\en Dislocations associated with EiiACTURr or the Acetabular Floor 


Postenor dislocations with fractiirc 

1 '> and 3 Tcctibular floor Dislocation 

reduced In imnipiiiTtion 

4 to 7 months after injun the dislocations 
remained reduced and the fractures 
were united All had pam limp and 
stiffness Radiographs show ed irregularity 
of the acetabulum and narrow mg of the 
joint space 

Posterior dislocation with fracture 
Case 4 of acetabul ir floor Dislocation not 

reduced — treated b\ traction 

Not reduced b\ traction three inches 
shortening and flexion adduction de 
formlt^ 2 y ears after injure unsuccessful 
attempt at opcratnc reduction 4 tears 
after injure attempted iho femoral 
arthrodesis with bone graft unsuccessful 
Sciatic parah’sis 

g Central dislocation treated b\ 

traction 

R months after injure firm painless 
ankelosis with hip m good position 

0 Central dislocation treated b\ 

traction 

I’linful fibrous ankelosis of hip A.rthro 
dcsis 14 months after injury Sciatic 

paraleajis 

Case 7 Central dislocation treated b\ 

traction 

R months after injure pain hmp and 

30 per cent limitation of hipmoeement 
Narrowing of joint space and irregulan y 
of acetabulum 


Results of treatment in posterior dislocation with fracture of the acetabular floor 
Three of the four postenor dislocations were reduced bv manipulation and immobiise J 
traction After treatment they' all show cd clinical and radiographic emdence of 
although tw^o resumed sedentary^ duties and the other w'as repatnated, it seems pr 
that arthrodesis, or possibly arthroplasty', wall be needed sooner or later The fourth pos 
dislocation was m a patient wdio had also sustained fijtccn major fractures of the im s 
spine as w'ell as severe head and facial mjunes — many' of the fractures being compo 
infected Dunng the last few’ y'ears he has submitted to no less than forty'-tw’O opera^ 
The dislocation, which w'as complicated by' disruption of the pelvis and para y'sis 
sciatic nerve, was treated by traction alone and it remained unreduced, 
shortening and deformity Tw’o years later, the femoral head w'as replaced J oP 
into the distorted acetabulum Subsequent attempts to arthrodese the joint, firs 
of a tnfin nail, then by' ischio-femoral fusion w'lth tibial graft, and finally by' tjie 

bone chips, all failed to secure sound fusion Nevertheless stability' has been game 
patient is pursuing a reasonably active hfe 
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Fig 6 


First degree of central fracture dislocation Although there is quite 
minimal central displacement the floor and roof of the acetabulum are 
so comminuted that arthritis will certainly deielop 



Fig 7 

Final degree of central fracture dislocation In such a case although the femoral head can 
easily be pulled out of the pel\ is by skeletal traction tilting of the ischium and displace- 
ment of the floor of the acetabulum remain uncorrected and arthrodesis or arthroplastj 
is ine\ itable (Mr Gallagher s case — not one of this senes) 
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Two of these fracture-dislocations ^\ere complicated paral 3 sis of the sciatic nen^e 
in both there was comminution of the acetabular rim In one, uith central dislocation which 
was arthrodesed fourteen months after mjur}^ there w as severe causalgia of the foot associated 
with external popliteal parah sis The sciatic nerve was explored seven months after mjuri' 
and found to be deeph indented b} tv o bone spikes in the region of the sciatic notch Re- 
cover}’^ was slow, and at one time causalgia w as so sex ere that amputation xvas considered, 
a course xxhich the patient much faxoured Tx\ent\’'-t\\o months after injur}^ (fifteen months 
after exploration of the nerx e) there was still hx'peraesthesia of the sole of the foot and almost 
complete external popliteal paralx sis Paralx sis of the external popliteal dixnsion of the 
sciatic nerx e also occurred in the unreduced posterior dislocation, xxith residual paralysis of the 
antenor tibial and peroneal muscle groups and persistent pain and lij peraesthesia of the foot 

TREATMENT AND RESULTS IN DISLOCVTION OF THE HIP JOINT 
MITH FRVCTURE OF THE FEMORAL HEAD 

In the treatment of dislocation of the hip ]omt xxitli fracture of the head of the femur 
three factors had a beanng on the jirognosis 1) the degree of damage to the femoral head, 
2) the ease xxith xxhicli displacement could be reduced, and i) the accuracx of replacement 
of the femoral fragment 

Earlx results of treatment in dislocation xxith fracture of the femoral head — In three 
of the hxe patients it xxas found jiossible to reduce the dislocation bx manipulation In one, 


1 \U1 I \ II 

Rise ITS IN li\i Dislocxtions xxith I i Acre i i oi tiu I i xiokal Head 


Case I 


liisloi itKin xxitli sinill frieture 
( iii|u i\ one siNtli) <i( the fiinoril 
head 


Dislotatioii rtthiLcd bx manipulation 
aeturite reposition of femoral fragment 

Spiea I months Joint normal in S months 


Case 2 


Disl 11 itioii xxitli sin ill frieturi 
‘ iimoril Ik. id Seiitie j'alsx 


Dislocation reduced bx manipulation 
iiiiinobilisid in traction 7 months later 
liip norm il but jnlsx (xxeak liamstnngs 


Case 3 

Disl n itiim xxith fracture of Iirgtr 
fragiiuiit ( ipiiroN one tpi irti r) of 
ftmor il he id 

Dislocation reduced bx manipulation 
bill iiniiiobihsed in jilaster 10 months 
later SO per cent limitation moxement 

10 degrees lk\ion contracture and pa>n 
xx ith increasing disabilitx 

Case 4 

Dislocation xxith coiiiiiiiniition of 
femoral lie ad 

One montli after injure open reduction 
attempted and fragments of 
mox ed I lip unstable and 3 months lat 
reduced once more bx traction, 

linallx arthrodesed 

Case 5 

Dislocation xxitli fracture of large 
fragment (about one half) xif femoral 
head 

Open reduction 4 

femoral fragment remoxed Func 

jifxxr irthrodcsis S months later 


dislocation xvas associated xxuth fractuie of a fragment consisting of about one-sixt o 
femoral head xxdiich xxas replaced accuratclx bj mampiilatixe reduction The 
immobilised for three months, and x\ itlim eight months of injiii x it appeared norma 
dislocation xxath a similar femoral fracture xxas complicated bx sciatic paraljsis 
location xxas reduced bx manipulation, and the hip xxas immobilised in but 

fragment did not fall back into place Sexen months later the joint appeare 
there xx as residual xveakness of the hamstrings and complete paralx'sis of all jjgad 

the knee In the third case there xxas a fractuie inxolxung one-quarter of t e 
This xxas reduced bj manipulation and immobilised for three months en 
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injurjf tlie lange of movement was lialf the normal range, and there was slight flexion 
contracture of the liip joint with inci casing pain and disability 

In two dislocations with fiactiire of the femoral head manipulative reduction failed 
In one the femoral head was comminuted Operative reduction w^as attempted and a number 



riG 8 



Fig 9 

Dislocation of the hip joint vith marginal fragment detached from the femoral head 
(Fig 8) The fragment Mas replaced almost perfectly by manipulatne reduction of the 
dislocation lea\ing only slight thickening and new bone formation at the inferior aspect 
of the femoral head and neck (Fig 9) 

of bone fragments w'ere removed Reduction prot'ed unstable and some months later the 
femoral head w^as again replaced bji gradual traction and the joint was arthrodesed The 
other w'as associated wnth a fracture int ohnng half the femoral head jManipulatit^e reduction 
proved impossible and four months after injurji an open reduction w'as performed, the femoral 
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4 j 


I IG 10 

Djsloc \ti )\ Mth (r\aurt of ilninsl )nlf the ftmoril 
held Opi n nduction tiuI sul)^e(Hlcnt irthnuliMs 

IS IKClss in 


fragment being removed Function of 
the hip was poor and five months later 
the joint was arthrodesed 

Late follow-up of dislocation with 
fracture of the femoral head— Four of 
live patients were traced subsequently and 
the findings are recorded in Table VIII 
The one patient vhose joint was norma’ 
eight months after injury was still norma 
eight months later In the patient ivhose 
hip apjieared normal seven months aftei 
injur\ , i)ut who had sciatic paralysis, 
there w as some pain and stiffness si\ty-one 
months after injury and the paralysis 
rem.imed unchanged The patient ivho 
had 10 per cent limitation of movement, 

1 0 degrees fioMon deformit}' and increasing 
disabilit\ ten months after injur}”^ had 
jiersistent pain and se\ ere stiffness thirtj'- 
fi\c months after injurj, but he had not 
consented to the arthrodesis which had 
been ad\iscd Tlie patient whose hip 
had been artiirodcsed eight months after 
injur\ was still comfortable tw'ent^-one 
montlis later and reported that he could 
walk fi\c miles without difficult} 


I \Hi r Mil 

! 01 1 on i ;• IN I oL K Disiocations with 1 i acti ki s oi the RrMORVL Head 


(OiRstionn.iirc toinplttiil b\ pititnt) 


M toiKluMon of trcTtiULnt 

1 ollO\\'Up 

Casi I 

S months — norm il 

IG months— normal 

Case 1 

7 montlis — liip nonnal i,oni])lttt seiatiL 

jialsN 

G1 montlis — pain and stiffness after 
exertion snatic parahsis complete^ 

Case 3 

10 months — SO jitr cent limitation 
'1 mo\cmcnt 10 ikfjrttN flexion ton- 
traeture aiul intreasing dis ihilitx 

35 montlis— sc\ ere stiffness pain and 
dlsablht^ 

Case 4 

14 months — sound irthrodesis 

20 months — hip painless walks fi'e 
miles easih 


ANALYSIS OF THE RESULTS OF TREATMENT IN 
ONE HUNDRED AND ONE DISLOCATIONS 

Complete functional recovery — Analysis of results at the conclusion of 
that in this senes of 1 00 patients with 1 01 dislocations, si\ty-threc w ere clinically, unc^ 
and radiographic illy normal This perfect result was achicAed in 7G per ^ ^^^ent 
dislocations, 63 pei cent of dislocations with fracture of the acetabular nm, an (.gjitral 
of dislocations with fracture of the femoral head, it w'as achieied m none o 
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dislocations witli fiacliiic of the acetabular floor Just under 50 per cent of the patients in 
this i^ioiip \\ho Mcie traced after an interval varying from two to four j'^ears reported that 
tlui wcie still free fioin all mptoms, ]ust over 50 per cent complained of minor symptoms 
whuh wcie not associated with any disability It must be emphasized once more, however, 
that these aic relatuch shoit-term results and that they do not take into account the 
possibihtt of late complications such as aithntis developing after many years 

Capsular calcification and mvositis ossificans — Three patients showed radiographic 
CMdence of calcification in the capsule of the joint, but m none ivas there disabihtv Such 
capsular calcification, which is seen lerj'^ often after dislocation of anj^ joint, appears to be 
of no clinical significance In one case, however, there was definite mj^ositis ossificans with 
extensn e subpenosteal ossification round the joint Movements were limited and there was 
pain This was the onh' jiatient in the w'hole senes w'ho was treated by early mobilisation 
and weight-beanng and by “massage and movements” throughout the first ten weeks 
after injiin The inference is obnous Mj'ositis ossificans is an avoidable comphcation, it 
anses onl\ w'hen dislocations associated w’lth capsular avulsion and haematoma formation 
are massaged, exercised, and mobilised before there is time for reattachment of the capsule 
and reabsorption of the haematoma 

Displacement of marginal acetabular fragments — Fractures of the acetabular margin 
are often replaced bj^ simple manipulative reduction of the dislocation When such replace- 
ment IS not achieved bj^ the initial manipulation, it is advisable to apply traction for a few 
daj's because in these circumstances the fragment often falls back accurately into place 
E\en when this is not so, replacement may be relatnely unimportant because, m at least 
one case, persistent upw'ard displacement of a large fragment of the acetabulum gaye nse to 
no disability , and in sei’eral others there was persistent backward displacement, which was 
difficult to demonstrate in radiographs, but w'hich gave nse to no symptoms The position is 
verj'’ different, how'ever, w'hen such a marginal fracture of the acetabulum is associated wnth 
sciatic paral} sis Accurate replacement of the fragment is then important (see next page) 
Displacement of the floor of the acetabulum — \^hen the floor of the acetabulum is 
comminuted and displaced by central fracture-dislocation, and by postenor dislocation with 
fracture of the acetabular floor, the prognosis, so far as function of the hip joint is concerned, 
IS grave In not one of the seven such cases m this senes was good function regained Although 
the possibihties of arthroplasty must still be kept in mind, it w^oiild appear that early 
arthrodesis is the most useful measure 

Unreduced dislocations — The lesson to be leained from the two cases m this senes in 
which the dislocation remained unreduced is that the subsequent management of such cases 
presents difficulties so great that an unsatisfactory result is inevitable Operative reduction 
of a dislocated hip, after many months or j^ears, is a procedure of surpnsmg difficulty 
Dissection of the displaced femoral head, and replacement of the head m the remnants of 
the acetabulum, may cause grave haemorrhage and senous shock The results of arthro- 
plasty are uncertain , arthrodesis cannot be rehed upon , no matter what operative procedure 
IS pursued the results are imperfect It is the more important therefore to avoid the initial 
mistakes which account for this failure, namely, attempts to reduce postenor dislocation by 
traction alone, and rehance upon antero-postenor radiographs (without lateral projections) 
as eMdence that reduction has been achieved 

Avascular necrosis and arthritis of the joint — In i ery few^ patients in this senes w'as 
there clear radiographic CMdence of avascular necrosis of the femoral head One showed 
areas of lelative sclerosis within six months of injury Another, treated in a German pnson 
camp, soon developed stiffness and pain wffiich steadity increased, and there w ere radiographic 
changes in the head of the femur But the incidence of this comphcation w as less than had 
been expected Nevertheless there can be little doubt that in many cases the bone underw ent 
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necrosis although radiographic evidence was lacking One patient, not included in this senes 
sustained a dislocation of the hip joint which was accurate^ reduced and treated without 
weight-beanng for three months, his recover}'^ appeared to be complete, he trained and 
served as a Commando, and onl}^ after an interval of five and a half rears did stiffness and 
pain develop with radiographic evidence of complete crumbling of the femoral head The 
fact that follow-up review is limited m this senes to no more than a penod of two to five 
years means that the estimated incidence of avascular necrosis cannot be relied upon In 
any senes of cases in wdiich an attempt is made to estimate the frequency of av'ascular necrosis 
after injury to the hip joint, a follow-up penod of not less than fiv^e to ten years is essential 



1 K 11 

Dislocation of Inp joint witli aMscuHr necrosis S\ni])tonis iirst clc\ eloped after three 
rears and radiographic changes after fi\c rears J or the first three r ears the joint appeared 
to be normal The incidence of a\ ascniar necrosis cannot be estimated in anr senes ciith 

shorter follow -iij) than fi\c rears 


Earlv traumatic arthritis of the joint — Er idcnce of traumatic artlintis of the hip joint 
developed rr ithin a few years in 2G per cent of jiaticnts In some there rvas obr lous mechanica 
distortion of the articular surfaces rritli destruction and degeneration of articular cartilage 
This vv^as true m everji case of central dislocation with fracture of the acetabular floor, i 
was true in many cases of dislocation rratli fracture of the acetabular margin But 
were cases of simple dislocation and fracture-dislocation m which theie was no evidence 
mechanical derangement and j’^et the joint remained irntable, and there w'as muscle 
wasting, pain, and stiffness Although radiographic evudence was lacking these were pro 
examples of avascular necrotic change The total incidence of arthntis within four 
dislocation w'as 15 per cent in simple dislocations of the joint, 25 per cent m is o 
with fracture of the acetabular margin, 60 per cent m dislocations wuth fracture of the eni 
head, and 100 per cent in dislocations with fracture of the acetabular floor 
Sciatic paralysis — In sev^en patients, dislocation of the hip joint was associa^e^ 
paralysis of the sciatic nerve In two the paralj'sis was complete, and in the other ' ^ 
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was paial\sis of the latcial popliteal division of the nene In six of these seven cases there 
was displacement of a bone fiagment from the margin of the acetabulum into the region of 
the stiatic notch The seventh was unusual in that the patient was pinned beneath the 
wreckage of a demolished building for three hours, with a degree of pressure which might 
well ha\c been expected to cause nerve lesions even if there had been no dislocation Ihe 
signilicant finding is that six dislocations of the hip joint w'lth posterior displacement of a 
large acetabular fragment into the sciatic notch w'ere all associated mth sciatic paralvsis 
In onl}'^ one of these se\en cases w'as there complete recovery from the sciatic nerve 
lesion and that was the one m which an earlj operation was performed bj^ Wing-Commander 
Crawford Adams live days after injiiij , the fragment w^as removed from the sciatic notch 
and replaced accurately m position Iwo other cases w^ere operated upon seven months after 
injury and m both the findings w ere described as “ dramatic ” In one the nerve was obviously 
compressed bj’' the large acetabular fragment , m the other the nerve w^as deeply indented bj^ 
two bone spikes m the region of the sciatic notch After these late operations recoverv w'as 
incomplete The other four cases w'lth displacement of acetabular fragments w'ere not 
operated upon and thej’^ did not reco\ er 

If these results, in the case of se\ en cases of sciatic paratysis m one hundred dislocations 
of the hip joint, can be accepted as tjpical the lesson is clear Dislocation of the hip with 
fracture of the acetabular nm, and complicated bj sciatic paralysis, should be explored at 
the earliest possible time after reduction of the dislocation If pressure on the nerve is relieved 
m the earlj^ stages the outlook is good , if it is not rehev ed the chances of recover}?^ are poor 

SUMMARY 

1 One hundred patients with dislocation of the hip joint have been review'ed, many ha^ng 
been re-examined at intervals ranging from two to five years after injurj^ 

2 There w'ere fortj'-six simple dislocations, forty-three dislocations with fracture of the 
acetabular nm, seven dislocations with fracture of the acetabular floor, and five dislocations 
with fracture of the femoral head 

3 Complete recovery, as judged bj^ clinical and radiographic examination, was observed m 
76 per cent of simple dislocations, 63 per cent of dislocations with fracture of the acetabular 
nm, and 40 per cent of dislocations w ith fracture of the femoral head , m no case of dislocation 
with fracture of the acetabular floor w as recovery complete 

4 Only in one case did myositis ossificans develop, and that was the only case treated by 
" massage and movements ” throughout the first ten weeks after injury 

6 Avascular necrosis of the femoral head was recognised m a smaller proportion of patients 
than had been expected, but since the follow-up renew extended only to four years after 
injury the results, in this respect, are unreliable The incidence of this comphcation after 
injury to the hip joint cannot be assessed unless the follow-up penod is at least five to ten j^ears 

6 Early traumatic arthritis developed in 26 per cent of patients — m 15 per cent of simple 
dislocations, 25 per cent of dislocations wnth fracture of the acetabular margin, 60 per cent 
of dislocations ivith fracture of the femoral head, and 100 per cent of dislocations w'lth 
fracture of the acetabular floor 

7 WTen central or posterior dislocations are accompanied by fracture of the acetabular 
floor, early arthrodesis is the treatment of choice 

8 Displacement of marginal acetabular fragments is usually corrected by manipulatue 
reduction or by traction 

9 Sciatic paralysis in dislocation of the hip joint is nearly ahvaj^s due to damage of the 
nerve by a displaced acetabular fragment In such cases, if the fragment is not replaced 
accurately by manipulation or traction, operative reduction is urgently indicated 

I am grateful to Sir Reginald AVatson-Jones -nho stimulated me to undertake this stud} and to XIr X ere- 
Hodge Mho assisted so much in the folloM-up of patients 
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DENERVATION OF THE HIP JOINT IN OSTEOARTHRITIS 

J D Mulder, Amsterdam, Netherlands 

Fiom the Oilhopacdtc Depot Iment Wtlhehmna Hospital, Amsteidam 

Resection of the obturator nerve in osteoarthntis of the hip joint was desenbed in 1933 
by Camitz, and in 1935 b}? Mol After this simple operation pain sometimes disappeared 
completel}^ but the results were unreliable The first attempts at more complete denervation, 
already hinted at by Mol, vere published b}' Tavernier in 1945 His work aroused widespread 
interest Although, according to anatomical in\ estigations, innen^ation of the hip jouit is 
most complicated, practically all the surrounding nerves seeming to take part in it, Tavernier 
contented himself with resection of onlj two nen'es — the postenor branch of the obturator 
neiw^e on the antenor aspect, and the nerve to the quadratus femons muscle on the postenor 
aspect of the joint 


TAVERNIER’S OPERATION 


The operation is earned out as follows The obturator nerve is approached through a 
vertical incision on the medial side of the saphenous vein (Donkersloot, 1947, prefers an 
oblique incision parallel to the inguinal ligament, because healing of the vertical incision is 
often delayed and sometimes leads to keloid formation ) The adductor longus and pectineus 
muscles are identified directl)’ below- the os pubis, and the pectineus is cut transversely near 
its ongm The antenor branch of the obturator nerve is then seen easily and freed upwards 
as far as the obturator foramen The postenor branch of the same nen-e is found only with 
difficulty because its more distal part is covered bj the adductor brevis muscle, no more 
than a short stretch can be isolated between the obturator foramen from w-hich it emerges 
and the upper border of the adductor brevis If a small branch was found leaving the 
obturator nerv-e in the direction of the hip joint, Tav-emier contented himself with removal 
of this branch and left the rest of the nerve intact, if not, the postenor branch of the nerve 
was remov-ed It must be said, however, that this docs not seem to be a logical procedure 
If the mov-ements of abduction and adduction are still preserv-ed to greater or less extent, 
the obturator nerve should of course be left intact and only the lateral side of both branches 
near the obturator foramen should be cleaned of fibres which might possibly reach the hip 
joint In cases, howev-er, where the mov-ements of abduction and adduction hav-e been lost, 
and especially if there is adduction deformity, abdominal resection of the entire obturator 
nerve is a more simple and effectiv-e procedure w-hich has the advantage of interrupting 
every possible connection with the hip joint and at the same time preventing increase m the 


degree of the adduction deformit)- b)- paralysing the adductor muscles 

For the second part of Tavernier’s operation, the patient is turned face dow-nwar 
An ample skin incision is made m a line running from the point half-w aj- between the postenor 
supenor iliac spine and the base of the cocej-x, to the distal margin of the greater trochanter 
The gluteus maximus is split in the same line, w-ith the exception of the most medial p^a^ 
which contains the larger blood-v-essels and nerv-es The sciatic nerve is exposed, iso a 
carefully, and retracted medially B3- gentle dissection the p3aiformis, gemelh, 
internus, and quadratus femons muscles are identified The nerv-e of the quadratus em 
muscle IS found at the medial end of the supenor margin of the gemellus supenor w ere^^ 
lies between the sciatic nerv-e and the pelv-is It is identified b)- pinching, w-hich 
to contraction of the quadratus muscle The nerv-e is remov-ed and the wound close 
operation should be earned out only after thorough study of the anatomical relations 0 
quadratus femons nerve in the cadaver 
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Iho most im]ioilanl souiccs of innervation of the hip joint which are left intact after 
this ojiLi ition aic tiic femoral (anteiior ciuial) nei\e the accessory obturator nerve, and the 
sujicrioi ijhiteal none Ne\ eithcless, Ja\tinici m his series of twenty-four operations 
obscr\ ed good lesiilts m se\ entccn, fair results in In e and complete failures in only two cases, 
all vithm two \eais after opeiation 

Donkersloot had ten good results m a total of thirteen cases Obletz (1948) obtained 
satisfactorj ichef m twentN -eight out of fortv-two patients in w^hom abdominal resection of 
the obturator ner\ e togetlicr w'lth resection of the quadratus femons nen^e was earned out 
In the discussion of Obletz’ paper, Kaplan stated that in his opinion the effects of the 
operation were due to " indirect neurotom\ ,’ that is to saj , denervation of spastic muscles 
surrounding the joint Pado\ani (1947) extended the operation to branches of the femoral 
(antenor crural) ner\e and said that m this wav complete denervation of the hip joint was 
obtained Trom tlie anatomical standpoint, howe\er, this seems impossible, and apart from 
this there anses the question as to w'hether complete relief of pain can reasonably be expected 
after an operation on the joint nerves It is well knowm that pain m osteoarthntis and similar 
affections arises not onlj m the joint itself but also m the surrounding muscles, tendons, 
and fasciae 


RESULTS OF DENERVATION OF THE HIP JOINT 

As to our own results, we were able to review' forty-eight patients m whom Tavernier’s 
operation had been earned out bj members of the staff of the orthopaedic department of 
the Amsterdam klunicipal Hospital In fort\ -three of these patients an operation was 
performed onlj' on one hip , in fii'e, a bilateral operation w as performed 


TABLE I 

Tavermer s Operation tor Osteoarthritis or the Hip Joints 
Results after a period \ar\ing from six to eighteen months after operation 


Result 

Number of patients 


Total 

Males 

Females 

Bilateral operations 

Good 

11 

7 

4 

2 

Fair 

15 

3 

12 

2 

No improvement 

22 

5 

17 

1 

Total 

48 

- 

33 

5 


Excellent results have been very rare in our senes Only tw'o men have been able to 
resume their work, as a carpenter and a decorator respectivelj Cases m which the patient 
had httle or no pain at the time of review, and walked considerably better than before 
operation, were classified as " good ” Patients wath a good result w'ere on the w'hole energetic 
and cheerful people who collaborated fully in regaining the greatest possible degree of 
activity Their general condition was good (normal blood pressure, reasonable body-w'eight, 
and no signs of generahsed osteoarthritis) All our patients had serious forms of osteo- 
arthritis of one or both hip joints with gross anatomical changes, all had undergone prolonged 
consen'ative treatment wnthout benefit and had suffered for many years before the operation, 
many had lost all movement m the joint except for a few degrees of flexion movement, some 
had flexion-adduction deformit} 

Clinical features common to patients gaming benefit from denervation — \\ e looked 
for common features in the local condition of the joint in the comparatu el\ small group of 
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patients who den\ ed benefit Such features might have enabled us to select suitable cases 
for future operations But we looked in vain Inability to select patients in whom a good 
result might reasonably be expected, together with the ine\atable nsks of thrombophlebitis, 
pulmonar}'- embolism and infection (which in our senes we could not wholly dismiss, despite 
ngid asepsis and modem chemotherapj ) made us e\ entuaUy discard denen’^ation of the 
hip joint as an independent operation E\en m those cases occumng so frequently m which 
the general condition of the patient made it impossible for us to consider the major operations 
of arthrodesis and arthroplasty, we found that denervation failed to fulfil expectations 
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TREATMENT OF PATHOLOGICAL DISLOCATION OF THE 
HIP JOINT AFTER SUPPURATIVE ARTHRITIS IN INFANTS 

A F Br\son, M wtiirsTCR, England 

Papa tend al the Annual of tin, BnttsJi Oithopaedtc Association 1947 

From tlic jioint of mcw of its effect upon tlie hip joint, acute suppurative arthntis in 
infants is to be regarded as an cntirel\ distinct disease from the suppurative arthntis which 
occurs m later childhood and adult life Ihioughout the first year of life the head of the 
femur is formed entireh' of cartilage, and e\ en in the neck of the femur the component of 
bone IS comparatn el\ small and ill-formed It is not until about the seventh month of hfe 
that the epiplu seal centre for the femoral head can be seen radiographicaU}'^ At the age of 
one jear the epiplnsis still forms onh a small part of the femoral head Phemister (1924) 
has shown that cartilage undergoes rapid solution in p 3 'ogenic exudates, and m nearly all 
cases vliere frank suppuration has occurred this gives nse to complete destruction of the 
femoral head and pathological dislocation of the joint 

In older children, where there is a larger bone element, the course of the disease is less 
acute, theie is a more chronic grumbling infection, and as the bared surfaces of bone come 
into contact with each other, ank} losis occurs with relative frequency Marked destruction 
of the femoral head can of course occur in suppurative arthntis after the age of one year 
(the arbitrary limit w Inch has been set for this group) but this destruction, and the consequent 
dislocation, become less hkel} as the bone component of the head becomes dominant Indeed 
most of the cases reported in this paper first developed infection dunng the first nine months 
of life 

These cases presented themseh^es at var 3 nng ages of childhood and adolescence with a 
dislocated hip, a short leg, and a limp In treating such cases the ideal at which to aim is 
of course a stable, movable, and painless joint with a limb of approximately normal length 
How' nearly can this be accomplished ^ At w'hat stage is treatment best undertaken ? I have 
records of seventeen such cases, all but one of which were unilateral One died some years 
ago after successful arthrodesis of the joint, three I have been unable to trace, fourteen 
har-e been traced and re-examined The treatment of these seventeen cases included one 
reconstruction of the Colonna t 3 'pe, four subtrochantenc osteotomies, eleven cases of 
arthrodesis of the hip, and one who has not yet been treated surgically The follow-up period 
after operation vaned from one to eighteen years, mth an average for the w^hole series of 
ten 3^ears 

Displacement osteotomy — Of these three operations the simplest procedure, recommended 
by Ombredanne and many others, is an osteotomy of the Lorenz bifurcation type, or the 
subtrochantenc displacement osteotomy which is similar Such osteotomy increases the 
stability of the joint but it does nothing to restore true length of the limb Of the four cases 
in w'hich this operation w'as performed, onty one can be regarded as successful She has a 
firm fibrous ank 3 dosis ivith no hip movement In the other three cases, despite post-operative 
radiographic appearances which suggested satisfactory displacement of the femur and good 
stabilit 3 of the joint, the femoral head continued to travel upw'ards on the ilium and there 
w'as increasing flexion-adduction deform^ wnth secondary lordosis and scoliosis On the 
other hand when subtrochantenc osteotomy w'as performed as a secondar 3 ^ operation m cases 
of failed arthrodesis, the results w^ere excellent One such case united bi' bone (Figs 1-3) 
and the other developed a stable and painless fibrous ank 3 dosis (Figs 4-5) It w ould appear 
therefore that osteotomy is of little value unless stabilit 3 '^ has first been achie\ ed b 3 ^ other 
operative procedures 
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Fig 2 Fig 3 

Attempted nrtlirodesis at the age of eight j^ears -was unsuccessful (Fig 2) Si^ years i) 

of fourteen years subtrochanteric osteotomy was performed The joint then fused sou i 
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Arthtoplasty— Ihc one case in which arthioplastj^ was attempted at the age of eight years 
was a failure It was done as an experimental alternative to arthrodesis, but the hip 
rcdislocated w’lthin a few’ months and the jmung lady, now' aged tw’enty -three years, has over 
two inches of shoiteinng and a w'addhng gait Professor Leveuf (1945 and 1946), m a recent 
rcMCW of fourteen cases, iccommended arthroplasty wuth transfer of the great trochanter 
dow nw ai ds on the shaft of the femur d he limb w’as put up m w-ide abduction Three months 
latei a secondaij' osteotonn w-as perfoimed just below the new' attachment of the trochanter, 
and the limb w as then adducted to the neutral position He believed that the age of three 
3 cars was the best time for such a procedure But his follow-up penod is less than five years 
and I think it is probable that earlj arthritis wall develop as adult life is reached Smith- 
Petersen advocates cup-arthroplast^’ in such cases, but not before the patient is m the late 
’teens or earB' tw enties Theoreticall} this is the perfect answer for such cases, but it must 
be recognised that bj arthrodesis the child can be restored to normal activities at an earlier 
age 



Fig 4 5 


Boy aged eight years i\ith pathological dislocation of the hip joint due to infection at the age of 
nine months (Fig 4) Attempted arthrodesis was unsuccessful but after subtrochanteric osteotomy 
which was performed twel\e months later sound fibrous ankylosis was secured in good position and 

the result is satisfactory (Fig 5) 


Arthrodesis — Our best results without question w’ere those in w'hich the joint w’as 
arthrodesed This has given a result which satisfies more of the entena of normalitj' than anj 
other method It has given a stable, strong, and painless hip (Fig 6) Freeing of attachments 
over a considerable area of the upper end of the femur has made it possible to reduce real 
shortening, in one case from three and a half inches to one inch Of the eleven cases so treated, 
sound bone fusion was secured within a few' months m seven (one other fused soon after 
late osteotomy) Of the four cases operated on after the age of tw'elve years, all united On 
the other hand onlj' three of the seven patients operated on before the age of nine } ears fused 
successfully A small tnfin nail or bone peg w'as occasionally used (Fig 7) 

Optimal time foi at throdesis— There would appear to be three good reasons w'hj' arthrodesis 
of the joint should be delayed in such cases until the age of twelve or thirteen 3'ears 1) there 
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IS general agreement that it is difficult to secure sound bone fusion in the earlier age group, 
2 ) in 3'oung children it is possible for an active life to be pursued without complaint, despite 
the ugl3^ lurching gait and the tendencj' to tire easily , 3 ) if arthrodesis is attempted in the 
}'Oung child, flexion-adduction deformit}' maj^ develop in consequence of the strong pull of 
flexor and adductor muscles on a limb which is still gromng, and this may occur even after 
bone fusion has been achieved 

Pmn VI the hack after aitJnoctcsis — Onl}' one patient m this senes showed endence of pain in 
the back after arthrodesis, which m her case was performed eighteen 3"ears ago at the age of 
fourteen years Ne\ertheless this causes her no real trouble, she leads a normal life, she is 
ver3^ fond of nalkiiig, and she toils me that recenth she has walked as much as forty miles 
m a da3 ' It has been argued that the extra strain on the lumbar spine after arthrodesis 
is a contra-mdication to the fusion of a hip On the other hand an unstable hip mth a 
short leg and lurching gait is much more likel\ to throw excessive strain on the spine than 
an arthrodesis m good position done at an age when adaptation is still good 





\ 



I IG 6 

Pathological dislocation of the hip joint due to infection 
at the age of three months treated succcssfulh 
arthrodcsi!, at tlic age of ciglit ^ca^> 



Pig 7 

Pathological dislocation of the hip joint 
treated be arthrodesis at the age of thirteen 
a ears show ing use of the miniature tnnn n 


The piohlcm of shoitoivig — The problem of real shortening m these limbs is best dealt wit 
b3i a procedure which brings the trochanter down as nearh' as possible to its normal e\e^ 
In performing an arthrodesis, as opposed to cup arthroplash , this requirement is 
more casil3^ satisfied because there is no contra-mdication to wide clearance of muscu ar 
ligamentous attachments at the upper end of the femur After stripping the 
raw'ed trochanter can be slid into the bed of the old acetabulum b3i means of a s ^ 
the purposes of immediate stabiht3'^ the limb ma3'’ be put m a wide degree of abduc 
brought to a correct position a few' w'eeks later Where severe degrees of shortening 
be corrected this procedure has been reported to cause sciatic nerve palsy due to s re 
but no such case occurred in this senes, and in an3' event such paral3'sis is un i 

more than transient j of the ongin®^ 

No matter how' accurate^ the trochanter is replaced at the le\e j^ead and 

acetabulum some lesidual shortening is of course inevitable not onl3' because 
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neck (if the fcinui lla^ c been destrojicd but because there is unpaired growth of the limb 
Such leal siiortcning can sometimes be compensated by abduction at the time of arthrodesis 
In other cases late operations for the equalisation of limb length may be desirable 

Summarv — Aitluodcsis of the hip joint performed between the ages of twelve and fifteen 
^eals, IS the most satisfactory treatment for cases of pathological dislocation after acute 
suppuratn e arthntis in infants 

I ^Noultl like to think Sir Hirrj' PHtt for his help in the preparation of this paper and for his permission 
to publish it 
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DISCUSSION 

Professor Leveuf (Pans) said that his preference nas for arthroplasty of the joint NeAertheless he 
acknowledged the excellence of the results of arthrodesis reported in this series Mr Stirling (Edinburgh) 
said that in three cases he had transplanted the trochanter w ith its epiphysis to the stump of the neck 
The epiphysis had not grown as he had hoped but good stability had been maintained and arthrodesis 
at a later date had been facilitated 
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FRACTURE-SUBLUXATIONS OF THE SHOULDER 

T J Fairbank, London, England 
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Fractures of the upper end of the humerus are not uncommon!}^ associated mth 
downward subluxation of the head of the humerus from the glenoid This fact appears to 
have passed almost unnoticed It maj' have been thought that spontaneous recovery would 
occur, or that no permanent ill-effect would result, but though often correct, neither of 
these suggestions is quite true 

In a search of the literature, mention of this t\pe of downward subluxation w'as found 
onty twice Cotton (1021) desenbed it after fracture of the neck of the humerus in nine 
piatients, eight of w horn w ere lieaMlj -built, eldcrh w omen He asenbed the subluxation to 
fatigue of the muscles supporting the weight of a hea\y and swollen arm w’hich w'as held 
onlj^ bj' a collar and cuff sling He directed his attention to improwng the muscle tone 

Dehne (1030), in an analysis of fractures of the upper end of the humerus, included a 
group of fracture-subluxations most commonh due to a combination of adduction behind 
the bodj' line and impaction He stated that the subhixation was noted at once and that it 
W'as not necessanly downw'ards He gave no statistics, and no explanation of the mechanism 


CLINICAL MATERIAL 


In a review of 1 n fractures of the upper end of the humenis, treated at the Manchester 
Royal InfirmarN , tw eh c patients (10 per cent ) w ere found to ha\ e had downw ard subluxation 
of the shoulder joint at one time or another Onh the last eight} cases formed a continuous 
senes In this group there were fne examples of subluxation The incidence therefore is 
much less than 10 per cent 

Of the twelve jiatients, eleven had fractures of the humeral neck, se\en of the abduction 
t3'pe (Fig 1), and four of the adduction type (Fig 2) The twelfth case w'as seen three weeks 
after reduction of a dislocation w'lth fracture of the greater tuberosity (Fig 3) Reduction 
had been confirmed bj' radiographs, the displacement of the tuberosity suggested a torn 
rotator cuff, and this lesion w'as found later at operation In five of the eleven patients m 
fracture of the neck of the humerus, there w'as such displacement of the greater tuberosit) 
as to suggest that the fragment w'as completely free (Fig 4), and that there w'as loss of muse e 
function as in the case w'lth a torn rotator cuff 1 he significance of these findings is discusse 
later In one patient there w'as a fracture of the glenoid fossa 

The ages vaned from tw'enty-four to eighty-tw'o years , three patients w'ere under o^^^ 
and nine w'ere over fift}^ years old Eight patients were w'omen, four were men It was n 
that some at least w'ere of slender build There w'as no nerve lesion in an}' of the 
patients , 

These patients fall naturally into tw'o groups six, in w'hom subluxation w'as 
the first attendance , and six in w'hom it first appeared several days or w'eeks later 
group all had fractures of the abduction type In impacted abduction fractures t e 
often levered outw'ards from the glenoid fossa as the limb returns to the side, t us 
the articular surface facing upw'ards or even outw'ards, this may have been a ° 
of these six cases Nevertheless many such fractures are seen m w'hich rotation o 
occurs wthout dow'nw'ard subluxation 
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Fig 


Fig 2 


Case E H Abduction fracture-subluxation one 
week after injurj^ There was no sublu\ation 
immediately after injury 


Case G C Adduction fracture sublu\ation 
one day after injury There was no sub- 
luxaton immediately after injury 





Fig 3 

Case W L Subluxation obser\ ed four weeks 
after reduction of dislocation with fracture 
of the greater tuberositj' 


Fig 4 

Cace A B Fracture subluxation immedi- 
ately after injurv^ shownng the greater 
tuberosit} quite disconnected from humerus 
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Fig 5 

SubluMtion due to downwird tnction of the upper limb 
m 1 normal subject who was conscious 



Fig 6 

Subluxation from downward traction of the 
upper limb in a normal subject who was 
anaesthetised 



Fig 7 


uxation in anaesthetised fiegab' e 

une rotator cuff drawn down b) S 

C> trairtT 
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DIAGNOSIS 

E\cn in tlie caily gioup, where theie is marked swelling, clinical diagnosis is often 
possible gap can be felt between the acromion process and the humeral head, which appears 
to he lathci low Ihe gap ma}' sometimes be increased by applying gentle traction to the 
limb It usually closes when the elbow is eleiated wnth the limb by the side, and when the 
patient lies down or braces the muscles In some cases, however, this apparent reduction is 
incomplete and it may be accompanied by increased antenor angulation at the fracture site 
The final diagnosis depends upon radiographic examination 

1 wo questions at once arise Wh} do these subluxations occur ^ What, if any, treatment 
IS required ? 

ETIOLOGY OF THE SUBLUXATION 

There appear to be three possible explanations First, the subluxation may result 
directly from the violence of injur}'’ The mechanics of these dislocating forces have been 
analysed by man}' authors, and the waiter has nothing to add, subluxations are not the 
monopoly of any one fracture pattern Yet if the force is insufficient to carry the head past 
the glenoid margin, the position of the head is unstable, and the shape of the bone ends and 
the tension of muscles might well be expected to reduce any remaining subluxation The 
pnmary injury cannot be the sole cause, and in any case it would not explain the group in 
w'hich there w'as late onset of subluxation 

Secondly, it is possible that there may be weakness of some muscle which normally 
retains the humeral head in the glenoid In half the patients there was evidence of rupture 
of the rotator cuff, or fracture of its bone attachment It is, however, very difficult to test 
supraspinatus function in recent injuries, pain and spasm restnct active movement, and the 
trapezius interferes both with palpation of the contracting muscle and with electncal 
stimulation An attempt to stimulate the supraspinatus with the tip of a faradic needle, the 
shaft of which w'as insulated, proved too painful when sufficient current was used to move 
the hmb Tests on the cadaver in connection with supraspinatus function are descnbed later 
Thirdly, as Cotton (1921) first suggested, the subluxation may be due to loss of tone in 
the longitudinal muscles from the scapula — namely, the biceps and coraco-brachialis, the 
long head of tnceps, and particularly the deltoid This suggestion receives support from the 
chmcal findmg that the subluxation of the head of the humerus is reduced when gravity is 
ehmmated or when the muscles are braced Only three patients had been treated at any 
stage in wide abduction, all the others had worn a collar and cuff shng, a device w'hich favours 
stretching of the longitudinal muscles 

EXPERIMENTAL INVESTIGATIONS 

To investigate the degree of subluxation which is possible m the normal shoulder, 
conscious subjects were laid on the X-ray table and strong traction w'as apphed with the 
hmb by the side , countertraction was maintained by means of a soft towel around the axiUa 
Some downward movement of the head was constant but usually it was very shght (Fig 5) 
Using the same method of traction under anaesthesia, quite severe subluxation could be 
produced regularly without great force being apphed (Fig 6) Negative pressure is created 
in the shoulder sufficient to draw the rotator cuff towards the joint cavity * (Fig 7) 

A number of dissections and radiographic examinations were performed in the post- 
mortem room to determine which structures prevented the head of the humerus from sliding 
out of the glenoid fossa when the hmb was pulled dow'nw'ards The results may be summansed 

* It IS obvious that the subacromial bursa and surrounding tissues must be greatly stretched in this 
manoeuvre and it has therefore been used in manipulating stiff shoulders E\ en in a conscious patient 
this manoeuvre alone may give striking improvement in the range of mo\ ement 
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thus 1 ) all structures running down the arm from the shoulder, including vessels and nerves 
plaj^ some part in maintaining congruity of the ]oint , 2) if the whole rotator cuff is divided 
the force necessary to subluxate the joint is slightly, but only slightly, diminished , 3) if all 
structures except the supraspinatus are divided, the force necessary to produce subluxation 
IS very small , 4) the glenoid labnim appears to be too thin and pliable to have much stabilising 
effect 

Attempts were made to determine what part an effusion into the joint might plaj 
Air or water injected into the joint cavity did not alter the stability of the joint significant!}, 
but it was found impossible to maintain anj-^ great tension o\nng to leakage under the 
subscapulans and down the long head of biceps Attempts at arthrography of the shoulder 
by the injection of air in tvo living subjects were vitiated for the same reason This finding 
ma}'’ account for the fact that marked hydrops is seldom seen in pathological shoulder joints 
e were therefore driven to conclude that the most important factor m retaining 
congruity of the shoulder joint was the tone of the muscles running longitudmalty, although 



Fig S 

I’ntient with i torn rotitor cuff ottcmpting to obcluct the 
upper limb the luiincnis is dispHctcl uiiwnrcls one! the neck 
of the liumcrus ficts the glenoid 


the spinati ma}' hate plated a minor part In this connection Fig S shotts the shoulder o 
a patient who, clinically, had a complete tear of the rotator cuff, the humeral head subluxa e 
upwards when abduction ttas attempted, but there ttas no instabilitt on downttard traction 

THE RATIONALE OF TREATMENT 

In these cases most of the fractures did not need reduction pci st. The commonl}^ 
accepted method of treatment, when controlled fixation or abduction is not indicate , is 
use a collar and cuff sling \nth an axillary muff But what advantage is gained from 
by the weight of the limb ? Those few fractures which are unstable usuall}^ need more ^ 

than this , and it is suggested that others gam no benefit from the intermittent traction^ 
collar and cuff sling, which in any case is ineffective at night By this method, 
muscles are submitted to a stretching force which they may be unable to mthstan , 
some cases the shoulder is subluxated It is true that when the subluxation was 
or disregarded many showed no persistent subluxation, or loss of function directly a n 
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Case R O K Rig 9 slio\\s the subluxation obser\ed three weeks after a fracture of the neck 
of the liumerus Radiograplis twehe months later show that the displacement has been 

spontaneouslj corrected (Fig 10) 



Case F T Adduction fracture with subluxation live j ears after injury There is eMdence of arthritis 
and arascular necrotic change Fig 11 is a radiograph taken with the muscles relaxed In Fig 12 

the muscles are braced 
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to this lesion (Figs 9-10) But the subluxation may persist, and it did so three times in this 
senes of twelve The joint feels unstable, and the onset of arthntis must surely be accelerated 
by the head sliding up and down in the glenoid (Figs 11-12) In most cases a tnangular 
sling which gives support to the elbow prevents or corrects the subluxation without interfenng 
wth the fracture, while ph 3 ^sio therapy rapidly improves the muscle tone and prevents 
recurrence 

In the few cases m which the support of a tnangular sling is insufficient, or in which it 
causes forward angulation of the fracture, both the fracture and the subluxation should be 
reduced and the arm fixed for a few weeks in abduction and forward flexion by means of a 
plaster spica, vuth careful support under the humeral head 

SUMMARY AND CONCLUSIONS 

1 Attention is drawn to the not infrequent occurrence of downward subluxation of the 
shoulder joint accompan 3 ang fractures of the upper end of the humerus 

2 Such cases fall into earl 3 ' or late groups according to the time of onset of the subluxation 

3 The subluxation often disappears spontaneousl 3 x but it ma 3 ’- persist and cause disability 
It cannot safel 3 '’ be disregarded 

4 The etiolog 3 '’ is discussed and experiments are descnbed vhich lead to the conclusion 
that the subluxation is due chiefl 3 to lack of tone in the scapulo-humeral muscles supporting 
the weight of the limb 

5 It IS suggested that the use of a collar and cuff sling as a method of treatment for fractures 
of the shoulder is not without danger tnangular sling usuall 3 prevents or cures the 
displacement 

The writer wislicb to thank Sir Harr} Platt for athicc and criticism in this work 
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DISCUSSION 

Mr Pridic (Bristol) suggested that tiu sublux ition iniglit be due to traumatic haeniarthrosis 
Reginald Watson- Jones (London) s iid that similar subluxations occurred in tumours of 
shaft and neck of tlic humerus where there was no traumatic factor and no haemarthrosis the coinci 
of gra\ itational pressure and imisele lnpotonieit\ was no doubt tlie explanation 
de\ eloped seeondarih in the course of treatment He eongratulated Mr I airbank on 
so classical a measure ns the treatment of fractures of the neck of the humerus in a collar an 
even the apparent fundamentals of treatment called for constant re-cxamination 
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DISLOCATION AND FRACTURE-DISLOCATION OF THE PELVIS 

F V' IIOLDSWORTH, SHEFFIELD, ENGLAND 
I'tom the Oithopacdic Scivtce oj the Sheffield Royal Infiimaiy 

Papii lead at the coiiibiucd nieetna; of Aiiieiican Canadian, and British Oithopaedic 
Associations m Quebec June 194S 

This paper is based upon a study of fift} cases of disruption of the pelvic nng The 
cases occurred dunng tlie years 1937 to 1946 in the Accident Department of the Sheffield 
Royal Infinnar}^ and its associated hospitals 

Two tj'pes of disruption of the pelvic ring — The injury occurs in two vaneties 
1) dislocation of the sacro-ihac joint, 2) fracture of the ilium or sacrum adjacent to the 
sacro-iliac joint In both t 5 ^pes there is separation of the symphysis pubis, or fracture of 
both pubic rami In both vaneties there is displacement of one-half of the pelvis outwards, or 
outwards and upwards Associated with this displacement there is often rotation of the large 
pehac fragment in the sagittal plane (Figs 4 and 6) This injury occurs with some frequency 
and it IS surpnsmg that onl}' a few senes have been reported m the hterature Most reports 
are confined to isolated cases, to particular methods of reduction, or to visceral complications 
of the lesion, and it is for this reason that a complete foUow-up of a comparative!}^ large 
senes maj' be of interest 

MECHANISM OF INJURY AND DISPLACEMENT 

Taylor (1942) reported twenty-two cases of dislocation of the symphysis pubis, or hind- 
quarter dislocation, and was of opinion that the injury was sustained by indirect violence, 
the leg acting as a long lever dislocating the pelvis Most authors, however, consider the 
lesion to be the result of direct violence — a view which is strongly supported by this senes 
In all cases there was severe direct violence, either an antero-postenor crush, or a torsional 
injury where the sacrum was fixed and one-half of the pelvis was forced back by direct 
antero-postenor \aolence to one ilium For instance, in Case 42 (Fig 4) a woman was run 
over by a heavy motor-car, the wheel passing over the front of the pehns, resulting m com- 
plete disruption of the pubis and the sacro-ihac joint In Case 30, a steel erector, aged twentj?^- 
seven years, was standing on a girder with his sacrum against a vertical post, when the cage 
of a traveUing crane moved back and struck his nght ihuni He sustained separation of the 
pubis and fracture through the ilium 

Pubic injury ivith sacro-ihac dislocation is more common than pubic injury with fracture 
of the ihum or sacrum Of the fort 3 ^-two patients m this senes w'ho survived and w^ere traced, 
there was sacro-ihac dislocation m tw'enty-seven, and fracture of the ilium or sacrum near 
the joint in fifteen Both injunes, how^ever, result m the same type of displacement The 
pubic bones are separated and the pehis is opened out at the postenor injury “ like the leaves 
of a book ” (Watson- Jones 1938) Associated with the outw'ard rotation there is often upwnrd 
displacement of the injured side and sometimes rotation (Fig 6) 

Visceral injuries and retroperitoneal haemorrhage — Most authors emphasize the 
seventy and danger of visceral comphcations, particularly lesions of the bladder and 
urethra These, how^ever, appear to be rare In this senes, only four cases of injurj^ to the 
bladder or urethra occurred Two had large extra-pentoneal tears in the bladder and both 
died Two had tears of the urethra and survived No other nsceral comphcations occurred 
The most frequent comphcation w^as retropentoneal haemorrhage, severe enough to be 
alarming, and m four cases causing death The bleeding probabl}^ anses from teanng of the 
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ilio-lumbar arter)^, and it tracks forward towards the antenor supenor spine ^^^len severe 
it ma}^ cause an alarming fall of blood-pressure There appears to be no possibility of 
controlling the haemorrhage by surgery or pressure, the best treatment is to maintain the 
blood-pressure at not more than 100 mm of mercurj^ by controlled transfusion, until the 
bleeding ceases Bleeding severe enough to cause alarm has occurred in eight patients, four 
of Mhom died 


REDUCTION AND IMMOBILISATION 

The method of reducing the deformiU and maintaining the position should be determined 
by proper recognition of the displacement Outward rotation of the large fragment of the 
pehas is maintained b) the outw'ard roll of the leg and evtension of the hip (Fig 1) Mam 
methods of reduction ha\ e been descnbcd, most of w Inch do not recognise the importance 
of the position of the legs Two methods onh are realh rational — the method of lateral 
recumbenc} and plaster of atson-Jones (l‘)iS, 1041) and the sling method onginated by 

\stle3 Cooper (1 842) and dc\ eloped b} Bohler (1935) Lateral 
rccumbenc\ and plaster is theoreticalh sound but difficult in 
V. practice and, in this senes, the sling method has been used 

cxclusneh (Tigs 2 and 1) The method is simple, safe, and 
1 efficient The patient is placed upon a bed with fracture 
j V- — 1 boards and an overhead frame, a firm canvas sling, spread b) 

I J\ I \ rods, IS ])laced under the pehis The sling extends from 

I / I \ crest to below the greater trochanters The 

j '/ attached to cords which pass over pullejs in the 

/ / overhead frame, the cords from the left side crossing over 

V A to the ptillevs on the nght and vice versa The ends are 

/ \ jL attached to weights, the total of all four weights being 

I \ \ sufficient just to raise the patient from the bed Each leg is 

( 1 then placed upon a firmlv bandaged Braun’s frame, so that the 

J V hips arc flexed fhe limbs are kept in this position by weight 

/ \ extensions of eight jiounds, attached bj strapping extensions 

J j The patient is then supported on a backrest If, in addition to 

sejiaration of the pelvic halves, there is upw'ard displacement 
I iG 1 of one half, skeletal traction is applied to the limb of the 

Tlic pchic dislocition is affected side with suflicient weight to pull the fragment into 

eA'cnsIon m t\a'hu'’j«.,‘i’t position Frequeiitlv no anaesthetic is required for this pro 

and b\ outinrd rolling of cediiic but, if rotational displacement of the fragment is 

the io\\cr limbs present, then manipulation is necessarv The patient is 

anaesthetised, jilaced upon the sling and turned on his si 

The rotated fragment is pushed forw'ards, the patient is then rolled on his back an 

the sling and frames arc adjusted 

The degree of compression bv the jiclvic sling can be adjusted bj altenng the 
of the ropes Control radiographs arc taken and the ropes are adjusted so that the^o^^ 
sjmiphj'sis is kept in position Reduction is usuallj' complete and the position can e 
tamed wntli little difficulty (Figs 4-7) Nursing in the apparatus is easj' The 
lifted for the use of bed-pans b3' pulling on the w'eights and, if the lower end 0 

turned back, the bed-pan can easih’’ be slid into place hlost patients are quite 

in the apparatus, though in the v'ery old there maj^ be some mental confusion m 
stages of treatment ^ g^e 

Fixation is maintained for twelvm weeks but, after six weeks, the traction ^ 
removed and graduated leg exercises are allowed Weight-beanng and activ e re 
is started after twelv'e wrecks 
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ASSESSMENT OF END-RESULTS 

'Iho ultimate object of ticatment of exety injury is full restoration of function 
Rcstoiation of the anatomical jiosition m any fracture is easy to assess and maj^ or ma}^ not 
be imjiortant, but function is all imjiortant and, as Nicol has pointed out “ The assessment 



Fig 3 

Fracture dislocation of the pehis immobilised in sling and frames 
mth skeletal fraction applied to the left leg 


of function is based upon catena which varji^ from one surgeon to another and are subject 
to individual judgment rather than precise measurement ” Therefore, following his lead, 
capacity for work has been used in this investigation as the entenon of recover}^ of function 
Most patients were engaged at the time of accident in heavy mdustnal actnity so that return 
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I IG 4 




Gross sepirntion of one Inlf of tl\c pcKis \Mth wide scpintion of the s\Tnph\sis and dislocation of 
one sacro line joint (1 ig 4) Same case after reduction b\ the pehic sling (Fig 5) 


to pre-accident work, or similar heat} work sucli as laboimng, joinenng, or bncklaying, 
formed a reasonable standard of full rccot er} In women the abilitt to perform all household 
work has been considered hca\\ work The aterage penod of follow-up after accident is 
five } ears and no case has been assessed less than tw o years after the accident 

On the w hole the end-results are good It w ill be seen from Table I that the prognosis 
in dislocations of the sacro-ihac joint is not so good as in the case of fractures near the joint 
About half the cases of sacro-ihac dislocation were able to return to reasonably heaiy work 
but nearly all cases of fracture were able to do so All patients complained of pain in the 
pubis, sometimes lasting as long as two \cars but e\entualh disappeanng Even in the best 
cases there w'as often aching in the back after jirolonged effort In sacro-ihac dislocations 


JABLi: I 


Disiocations Asn Fkactuki -Dislocations or the Pelms 


Total aiDiibci of cavs 

Died 

UntrTced 

Complications — 

Rupture of the blTdder 
Rupture of the urethrT 
Retroperitoneal liaeniorrliagc 

End lesiilt m foity-two Uaced cases — 
Fricture or dislocation of piibis with 

1) Dislocation of sacro iliac joint 

2) Fracture of ilium or sacrum 


50 

6 

9 


2 Died 2 

2 Died 0 

8 Died 4 


Total At hea^ t w ork Painful 
97 12 

Ts 13 2 
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Fracture dislocation of the peh is m ith double pubic fracture and fracture of the ilium near the 
sacro-iliac joint (Fig 6) Same case after reduction by the pubic sling (Fig 7) 


this pain was severe, it was localised to the joint and it prevented the patient from performing 
an 5 d;hing but the hghtest of work All patients who were free from pain showed a full range 
of spine and hip movements wth complete pehnc stability and no limitation of straight leg 
raising In the case of patients who had pain, spinal movements were good but there was 
definite limitation of straight leg raising on the affected side, which was often very marked 
These figures appear to be significant The frequency of persistent sacro-ihac pain after 
dislocation of the joint suggests that early sacro-iliac fusion should be considered in such 
cases Certainly it appears to be indicated in patients with severe locahsed pain persisting 
for one to two years after injury The pain in such cases is probably due to unsound ankylosis 
of the sacro-ihac joint The strong antenor ligaments are tom from the front of the sacrum 
and ilium and the remnants may curl vnthin the joint, preventing true restoration of position 
\^Tiatever the cause, however, there is no doubt about the residual pain and its localisation 
to the joint, and fusion seems to offer the best prospect of rehef 


SUMMARY AND CONCLUSIONS 

1 Fift}^ dislocations and fracture-dislocations of the pelvis have been rewev ed 

2 Comphcations were unusual Two patients ^vlth rupture of the bladder died, two \wth 
rupture of the urethra survived Of eight patients rath retropentoneal haemorrhage four 
died, the treatment adinsed is controlled blood transfusion maintaining a blood-pressure of 
not more than 100 mm 

3 Two tjqies of pelvic disruption should be distinguished 1) pubic injury' rath sacro-ihac 
dislocation , 2) pubic injur}' rath fracture near the sacro-ihac joint The first is trace as 
common as the second 
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4 In each type, displacement is maintained by extension of the hip and outward roll of the 
limb This may be controlled by the Watson- Jones plaster method but the pelvic sling 
technique is preferred and was used m all cases m this senes 

5 The prognosis in fracture-dislocations is very good, nearly all patients went back to 
heavy work 

6 The prognosis m sacro-ihac dislocations is not so good , only half the patients went back 
to heavy work and there was often persistent sacro-iliac pain Sacro-ihac arthrodesis is 
advised in those cases 


DISCUSSION 

Dr H Earle Conwell (Birmingham AH ) Mr Holdswortli lias presented an excellent senes of radio 
graphs and sketches show ing the \ irioiis locations of dislocation and fracture-dislocation of the pelvis 
especially those about the sacro-ihac joint 1 would point out tint in 1930 and 1933, Koland and I 
reported in the Journal of the Xmeritan Medical Association and in Siirgera Gjnecology and Obstetnes 
183 fractures of the pchis observed over i period of eleven jears in which there were fifty dislocations 
of the sacro iliac j< int Since that lime 1 hav c obscrv cd ov er a period of fifteen years 240 cases of fractures 
of the pelvis in which there was about the same percentage of dislocations and fracture-dislocations of 
this tv'jre 

Such injuries arc in most instances of a severe nature and contrarv to Mr Holdsworth's observation 
I have found a far greater jiroiiortion of soft tissue eomidications involving the bladder and urethra 
retroperitoneal haemorrhage and intra-abdominal involvement, which demanded immediate general 
surgical as well as orthopaedic consultation 

The plaster cast treatment with its various techniques of which there is more than one has been 
generalb discarded in the States 1 he pelvic sling, with traction to the lower extremities has been my 
choice of treatment for ov cr a quarter of a ccntiirv Vfter reduction has been carried out (a general 
anaesthetic being preferred) skeletal traction is aj plied through the lower end of the femur on the injured 
side with simple adhesive traction on the uninjured side supplemented bv the pelvic sling 

Function is the criterion of a good result and reduction of these fractures and dislocations is not 
always necessary to bring about good function reduction should not be earned out forcibly to the sacrifice 
of tlie patient s general condition 

Arthrodesis is jirobabK indicated m vcr\ few cases It i> difliciilt to make this decision until the 
patient lias progressed sulhcientlv in convalescence Moreover it has been my experience that patients 
witli persistent pain over the sacroiliac areas also have comiilications in the low spine and that i 
arthrodesis is neccssarv it sliould include the himbo sacral as well as the sacro iliac joint I do feel that 
a simple back support during com alcscence is of much v aliic in rclicv mg pain Conserv atism is indica 
in most cases Mr Holdswi rtli is to be commended for bringing tin-, subject before ais 


RI rERTNCrS 

Bohler L (19351 Ilic Fre itmcnt of Fractures 4tli cd Bristol JohnMrigbt & Sons 

Cooper Sir Xstlev ilS42) V Ircatisc on Fractures and Dislocations of the Joints London urc 

"Watson- Jones K (1918) British Journal of Snrgerv 25,773 

Watson-Jones fi (1943) I racturcs and Joint Injuries Livingstone, Edinburgh, 3rd edition 


bone snd joint 


riiE JOURNAL or 





CAUSALGIA 
Diagnosis and Treatment 
C II Cullen, M \NCHESTrK, England 

Papa lead at the liuiual Micliiij oj the Bnttsh OUhopaedte issociation in hlanchestei 

Oitobci 1947 

This paper is based on a stud} of t\\ent\ -four patients in iihom the major S 3 TOptom was 
peisistent pain after injui}' to one or more penpheral nerves It is sometimes a matter of 
difficult} to distinguisli tlie persistent pain of true causalgia from the pain of other post- 
traumatic conditions, particularh since few clinicians have the opportunity of stud}ang 
large senes of such cases Paget (1S64) and Weir Mitchell (1872) gave classical descnptions, 
but it V as not till the first Great W’ar that an\ extensive senes v as reported In a publication 
of the Medical Research Council (1920) the pain uas desenbed as being spontaneous m 
oncet, hot and burning in character, intense, diffuse, persistent, and subject to exacerbation, 
excited b}'’ stimulation which did not necessanly produce physical effect on the limb, usually 
aggravated by emotional excitement which brought on a paroxysm, and responsible for 
profound changes in the emotional state of the patient More recently it has been suggested 
that another characteristic of the pain is that it is relieved by sympathetic block (Doupe, 
Cullen, and Chance 1944) 

In the group of cases now reported these descriptions appear to be much too ngid 
\Vhereas all patients agree that the onset of pain is spontaneous, the quality is vanable and 
often bizarre One patient desenbed it as se\ ere and burning dunng the first six v'eeks, later 
changing to intense “ shooting pain like toothache ” Others, in descnbing it, made use of such 
expressions as " tnckhng pieces of broken glass ”, " skin tightly stretched over a bone ”, 
” crushed as in a vice ” , and “ nails being torn off the fingers ” In five patients pain began 
on the day of injury In the others it was first observed at varying penods up to forty days 
after injury These figures, however, are uncertain, because many of the victims were 
unconscious for a penod, or were subject to the strain of long evacuation from dangerous 
areas while in very poor general state 

CLINICAL FEATURES OF CAUSALGIA 

The site of pain is well defined in some cases Two patients desenbed it as limited to the 
outer three and a half fingers, one referred it to the nng finger alone Persistent pain is 
usually situated in the foot or hand In four cases only was there spread to the forearm or 
leg It may be felt superficially, but not infrequently it involves the deeper tissues and even 
the bones 

Factors precipitating pain — Patients are m general agreement as to the factors W'hich pre- 
cipitate pain, namely loud noises, sudden jamng of the bed, psychical causes such as seeing 
other patients slip or fall, and excitement associated wuth the w'atching of thrilling pictures 
Overheating and intense cold both cause severe pain, as does dry contact wuth any part of 
the body It is reheved by moist cloths, usuallv applied to the affected limb and occasionally 
to another hmb \Veii Mitchell refers to patients w^ho filled their boots with w'ater in order 
to gain relief 

Sympathetic block — Blocking the stellate ganglion wuth novocaine often gives \aluable 
information despite the fact that the test is largely subjective and that it is dependent upon 
the interpretation of the patient When there is injurv of the median or internal popliteal 
nerves, rehef is immediate and complete for the duration of the injection it is usually 
1 olunteered that the pain has gone, that the limb can be handled, and that the pa 
longer under the domination of loud noises and other stimuli 
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Of seventeen patients who had sympathetic block on one or more occasions, thirteen 
were immediately relieved One was distressed by the injection, and interpretation of the 
result was \ntiated by his general condition Three others were incompletely reheved, and it 
IS noteu orthr that in these cases the lesion was a complete tear of the brachial plexus at the 
level of the roots It is possible that in such circumstances a more extensive block is indicated, 
including the middle and supenor cerrncal ganglia, or the thoracic ganglia as low as the 
sixth (Lenche 1 939 ) 

After a tnal of antenor approach to the ganglion this method was abandoned because 
1) it IS uncertain in its results, 2) it is painful, 3) the lower cord of the plexus is likely to 
be involved, 4) the patient is more avarc of +he surgeon’s actmties when he works from 
the front — a vers' real objection in the case of individuals who are liable to emotional 
disturbance , 5) the \ essels may be damaged 


MS EXPERIMENT! 

Effect of Thermoregulatton on Pam 


EXPERIMENT 2 
Sympathetic Block 
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Fig 1 

C o'jc 22 tlcdnu md ulinr ncr\c lesion right Innd A\ith cwsalgic 
the tips of the fingers J cnipcr itiirc records of the fingers of both hands show 
tliat tlie right liftli finger (K F 5) \\ is persistcnth cold despite alterations 
in room Icniper itiirc and e\cn despite sainpathetic block 


lechntqiic of svinpatlictic block — iippLi limb — ^Ihc jiatient sits astride a chair vith 
arms supported so that the shoulders droop After anaesthetising the skin, two J 
needles, witliout stjlcttes, are introduced one and a half inches lateral to the 
processes of the fust and second thoracic vertebrae, the^ are directed medially at 
of fortj^-five degrees to the sagittal plane so as to hit the first and second nbs le ^ 
slip under the nbs and are felt to perforate the intercostal membrane The points 
in the extra-pleural space in front of the necks of the nbs Three or four cubic jj 

of 2 per cent novocaine are introduced into the loose areolar tissue outside t e p 
the needles are correctlj'’ jilaced Horner’s s\mdrome appears within a few minu es, 
of the arm becomes dry 
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Tichmqui of ^ympatlulic block — /o.ct; limb — This is a more difficult and uncertain procedure 
The classical method of paia\ertebral block is used, according to the technique of Kappi 
Tno needles aie introduced through intraclerinal wheals, seven centimetres lateral to the 
first and second lumbai spines 1 he}' arc directed medialty, at an angle of fort 3 f-five degrees 
to the sagittal plane, until the\ strike the sides of the vertebral bodies Each needle is then 
withdrawn slightlj^ and manipulated past the side of the body for a distance of one to two 
centimetres Fue to ten cubic centimetres of nococaine are injected Loss of sweating of 
the limb is a reliable test of a successful block 

Objective findings — The objective findings have been desenbed accurate^ on man}'^ 
occasions (Paget 1S64, Weir Mitchell 1872, Lenche 1939, etc ) The glossy skin, spindle 
fingers, and claw'ed stained nails are w’ell recognised Macerated skin and the bullous lesions 
which are sometimes encountered are the result of reluctance to aUow' frequent cleansing. 



Fig 2 

Case 3 Internal and external popliteal ner\e lesion with causalgia of foot 
Severe glassy atrophy in the causalgic limb twelve months after injury 
The normal foot is on the left 

or the constant use by the patient of moist apphcations Hyperhydrosis is not a constant 
feature and has often been noted when there are nerve lesions without pain Vascular 
dilatation is not always present In the patients of this senes the temperature of the limb 
was colder than normal in three, vanable in five, warmer than normal in thirteen, and normal 
in one, in two there was no record These vanations are probably related to local conditions 
of temperature, or they are referable to the time and degree of coincident nerve injury 
Severe vascular damage is not alwaj^s associated wuth a cold limb (Vascular changes after 
nerve injury, local trauma, and sympathectomy have been studied extensively by Lewis 
and Pickenng 1931, and Doupe et a! 1944) Dunng the first three W'eeks after injury 
the blood flow in the digits is increased, but at a later stage it returns to normal, or there 
may even be vasoconstriction due to sensitisation of the vessels to adrenaline (Freeman, 
Smithwick, and White 1934) 

Bone changes are not specific They may take the form of true Sudeck’s atropffi or they 
may be' of the more generalised glassy ti^pe (Fig 2) The former vaneti tends to merge into 
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the latter as weeks go by These changes have been recorded in patients wthout pain 
Conversely, m one patient with relatively severe pain, they were minimal 



IJG 1 

One n onth 



riG 4 


Two months 




Fig 5 


Fig 6 


Si\ montlis Tw enti -four months 

Case fi Mcclnn ulnar and radnl ner\e lesions with causalgn of the hand 
of the Innd at \anous inters aN after injurj showing the deselopment of bone c a g 


Psycluccil asscssvioii of patients who are in great pain is difficult but, in this 

was undertaken and an opinion expressed at a time when pain w as not severe 

were definitel}'^ abnormal, one nas aggiessive and impiilsue, and one ^ ”^theroflo"' 

state The inference which was drawn was that one was highl}^ strung an t e o 

intelligence Too much attention has formerlj' been paid to personalitv changes 

the result of pain Once the pain is relieved thej' disappear 
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Niivi': uh'oh'id In this sciics of t\vcnt\-foui cases the median nerve was involved in fifteen 
(median ner\c alone, two, median and ulnar ner\es, si\, median, ulnar, and radial nerves. 



Case 3 External popliteal ncr\e lesion (left) with causalgia of the outer side of the foot 


Case 6 Right median ulnar and radial ner\e 
lesions with causalgia of hand 



Case 1 Right median and ulnar ner\e lesion 
with causalgia of fingers and thumb 





Fig 7 

Sweat tests in three cases of nerie lesions with causalgia showing anhydrosis in the distribution of 
the affected ner\ es marked soft tissue atrophy and contractures 


four, median and internal cutaneous ner\es, one, median, radial, and musculo-cutaneous 
nerves, one, median, ulnar, radial, and internal cutaneous nerves, one) There was supra- 
cla\ucular injury to the brachial plexus m four cases Nerves of the lower limb were involved 
in five cases (internal and external popliteal nerves, four postenor tibial ner\ e, one) 

Cause of nerve iujiiiy — In tw^enty-one patients the mjurt' w'as due to high \elocitv pro- 
jectiles, 111 three the injurt^ w^as a traction lesion of the brachial plexus It is of interest to 
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note that the two nerves, injur}' of which is most likely to give nse to causalgia, carry in close 
proximity or actually in their substance the old axial artery of the limb, and that they hai e 
a high proportion of non-medullated nerve fibres (Lenche 1939) 

Site of nave injuty — In upper limb cases the site of injury was supraclavicular, four, axilla 
and upper third of the arm, thirteen , mid-third of the arm, one , lower third of the arm and 
elbow, one In lower limb cases the site of mjur}' was buttock, two, upper third of the 
thigh, one, mid third of the thigh, one, and calf and ankle, one In only two patients was 
the injur}' situated in the peripheral part of the limb (Cases 10 and 17, Table I ) In these 
the pain was atypical, being actuated moie by physical than by emotional factors, and 
being intermittent rather than continuous ‘^imilarlv, in patients with brachial plexus lesions, 
considerable penods of freedom from pain arc usual and the common precipitating factors 
do not ahvays initiate a paroxysm 

Vasailm injury — In the ujiper limb most cases w'ere associated with lesions at the level of 
the antenor axillary fold and the upper third of the arm and they were associated not 
infrequently with major \ ascular damage Artenal injiir}' was proved at operation in eight 
cases theie w'as artenal injury requiring ligation in three cases, and \enectomy w'as necessarj' 
in one case In the lower limb, \ascular damage was unusual In only one patient was 
vascular deficiency, as determined by clinical estimation, of se\ ere degree 

Bone injury and infection — Coincident infection and bone injur} appeared to play little 
part in the s\ ndrome Three of the most severe cases had relatn ely superficial w'ounds winch 
healed rapidh , patients with fractures showed no relief when the bones united, and patients 
wath moderate sejisis did not improve when tlie infection became quiescent 


TREATMENT OF CAUSALGIA 

Everv case of severe causalgia calls urgentlv for treatment, not only to rehev'e pain 
and suffenng but also to jirev’ent cnpjihng deformities, esjieLiallv in the hand, which result 
from volnntar} nnmobihsation for a long jienod ^^clr Mitchell (1872) reported success 
after blistering The injection of nov'ocanic and alcohol has been used with doubtful results 
Two patients in this senes noticed relief aftei an attack of malana This prompted a tnal 
of artificial pv'rexia, which, howev'cr, was abandoned as worthless after using it in three cases 

Neurolysis — Resection, suture, and neurolv’sis have been reported upon fav'ourably by 
Platt (1921) In this senes neurolysis was performed on nine occasions In ev'erv' case slight 
relief w'as obtained for a short period Unfortiniatel} , however, the maximal penod o 
relief w'as no more than three weeks Lenche (1939) favoured pen-artenal sympathectoiu} 
and arterectomy These ojierations were pei formed in this series on five occasions wit ou 
permanent benefit 

Radiotherapy — Elev'cn patients w ere treated bv' radiotherapy Interpretation of the 
was difficult, largely because the treatment was expenmental and because it was app 
only in cases w'liich were thought to be unsuitable for sympathectomy 
Technique — The technique used wms that recommended by Muinford (1938) One 
and fifty “ r ” units were given w'lth a superficial therapy tube at 70 K once 
foul w'eeks In a few patients this treatment was repeated after a short interv'al, an 
patients a single dose of 800 “ r ” units w'as also given directly to the site of the 
It IS of interest to note that when there was relief it occuried approximate!}' a 
that an X-ray reaction w'ould bo expected — about three weeks after exposure 

Of the eleven patients so treated, four subsequently required sympathectomj^^^^ 
other seven patients, six were conv'inced that improv'enient began two or ^.gctive 

treatment and that it was progressiv'e after that date The improv'cment was o 
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and objective P.un w.is relieved and the geneial appearance of the hand was improved, it 
could be handled without scveie lancinating pain One patient was not improved and has 
since had a tractotomv 

Three patients W'ho gained relief w'eie suffenng from traction lesions of the brachial 
plexus This IS a point of considerable importance since m this group of patients rehef bj^ 
sjmipathetic block is by no means the rule, and neurectomy, tractotomy, and radicotomy 
ha\e not solved the problem (Lenche 1939) 

Illustrative Case No 8 (Inbles I md II) — Three days before admission was accidentally shot through 
the right aMlla Immediate operation disclosed that the axillary vein a\as divided it was ligatured 
The artery an as intact The condition of the ner\es was not determined On admission he complained 
of throbbing pain in the wound There appeared to be a complete block of the median ulnar and 
musculospiral ner\es One week after injury he began to have aching pain down the ulnar side of the 
forearm extending into the palm of the hand This was fairly constant but at times it disappeared for 
a few minutes It n\ as so sev ere as to prev ent more than two or three hours sleep The pain disappeared 
in the course of two or three N\eeks Six weeks after injury sensation began to return to the median and 
musculospiral areas, vNith concomitant return of muscle power No function was regained in the 
distribution of the ulnar ner\ e At this time the patient began to complain of burning searing pain in 
the part of the hand to nnIucIi sensation had returned This was v ery sev ere and its depressing effect was 
apparent on the face of the patient which became haggard and careworn The pain was aggravated by 
anj"^ attempt to move the hand or N\rist and by even the lightest touch over the median nerve It was 
relieved when the patient avoided excitement and kept as quiet as possible ^^Tlen asked about the 
cinema he reported that he had to close his eyes during action scenes in order to lessen the pain There 
was slight hj’perhj'drosis of the hand in the area of distribution of the median nerve and because of the 
fixed position the skin was macerated and did not present the appearance of glossy fingers ’ There 
was oedema and limitation of mov ement at all joints Radiographs showed ev idence of Sudeck s atrophy 

At the third month after injury there being no sign of improvement in pain nor return of function 
to the ulnar nerve the brachial plexus was explored by Mr Roland Barnes The median nerv'e appeared 
normal and was involved only in the thinnest scar (issue The ulnar nerve was found to be divided it 
required suture The axillary vein was represented by a fibrosed cord The axillary artery appeared 
normal Peri-arterial sympathectomj was performed by stripping the adventitia from the vessel over a 
distance of five centimetres After operation pain was partly relieved for about one week It then 
returned to its former intensitv still being felt only in the median area 

The sympathetic chain vv as blocked tw ice in the fifth month vv ith good but only temporary relief 
Block of the median nerve at the level of the wTist abolished all pain in the hand 

In the sixth month radiotherapy w as giv en to the hand and about seven to ten days later he began 
to improve In the next two weeks further improvement occurred so that although not free from pain 
he looked less carew orn the limb could be handled much more freely Improvement thereafter w as con- 
tinuous though slow There w as much pain on attempting to move the stiff joints After tw elv e months 
he was sufficiently recovered to be able to return to work as a shoemaker but emotional excitement still 
caused some pain X\ffien last seen at the twenty-fourth month all muscles innervated by the ulnar nerve 
vv ere contracting there was only a vestige of pain joint movement was still limited radiographs show ed 
recalcification of the porotic bones 


Sympathectomy — Sympathectomy was performed in eight patients — lumbar ganghonectomy 
in two, and stellate ganghonectomy in six In the two patients mth causalgia of the lower 
limb rehef was complete after excision of the third and fourth lumbar ganglia The stellate 
ganghon was excised by the anterior approach in six patients Pam w'as completely relieved 
m five One patient continued to complain of burning pain m the nng finger, but the rest 
of the hand was free of pain 

The advantages of the White and Smithwick operation are recognised, but stellate 
ganghonectomy is preferred The objection to removing the ganghon m vascular disorders 
is m large part due to the late sensitisation of small vessels m the limb and to early regenera- 
tion of the sympathetic fibres This objection does not hold m causalgia when the only 
desideratum is rehef of pain Homer’s s 3 mdrome is not a senous disabiht} and few' patients 
complain of it In an early case, the second and third dorsal ganglia w ere decentralised from 
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TABLE I— Clinical Teaturls or Twenty -four Cases of Causalgia 


Case 

No 

Ner\ es inrolved 
(See Note 1) 

Site of injury 

Time of 
onset of 
pain 

Distribution 

Mam vessels 

Temperature 
of hand or 
foot 

1 

Median 

Ulnar 

Axilla 

I month 

All fingers and thumb 

Artery thrombosed 

Colder 


jNIedian 

Ulnar* 

A\illa 

1 da} 

Median area of 
hand 

Artery lacerated 
(ligated) 

Colder 

■ 

Median 

Axilla 

2 weeks 

Hand (\ague) 

No injury 

Warmer 

5 

Median 

Ulnar 

Radial 

L pper tliird 
arm 

1 da\ 

Palm fingers and 
nails 

Xo evidence of 
injury 

Warmer 

6 

Median 

Ulnar 

Radial 

1 pper tlurd 
arm 

1 da> 

fij) of thumb index 
and middle fingers 
median area palm 

No record 

tVarmer 

8 

Median 1 Inar 
Radial 

Int cutaneous 

\xilla 

20 da\s 

Palm second third 
and fourth fingers 

Artery intact 
c cm ligated 

Warmer 

10 

Median 

Int cutaneous 

Lllnns 

I hour 

\11 fingers hand 
forearm 

No mjur} 

Equal 

12 

Median Radial 
Musculo cutaneous 

Axilla 

5 da\s 

Outerthreeand a half 
fingers hand elbow 

No record 

Warmer 

13 

l^Iedian Linar* 
Radial* 

Axilla 

7 weeks 

Palm and fingers 

Artery ruptured 
(ligated) 

"Warmer 

14 

Median 

L Inar 

VxiHa 

> 

Median area of 
palm 

Arter}' ruptured 
(sealed bv clot) 


18 

Median 

Mid third arm 

2 da}s 

Middle and ring 
fingers palm 

\rtera ruptured 


19 

Median L Inar 
Radial 

\nt axillarj 
fold 

4 dajs 

Centre of palm 
and mctacarpals 

Arter} ruptured 
(ligated) 

Normal or 
Warmer 

21 

Median 

L Inar 

\nt axillar\ 
fold 

1 da\ 

Ml fingers and 
palm 

Thombosis of 
brachial artery 

Variable 

22 

Median 

Ulnar* 

Ant axillar\ 
fold 

7 da\s 

1 i})s of fingers 

No record 

Vanable 

24 

Median Ulnar 

Upper third irm 

1 month 

■ '■ 

Ikalm -ind fingers 

Rupture of arteiy ^ 


11 

Brachial pIcMis* 

Suprac!a\ iLular 

3 weeks 

Hnnd and fingers 

No definite mjui}' 

Vanable 

16 

Brachial plexus* 

Supraelae icular 

3 w ccks 

Hand and fingers 

1 

No definite injury 

No record 



20 

Brachial plexus* 

SujiraclaN iciilar 

1 1 daas 

Hand and fingers 

No definite injury 

t^anable 

23 

Brachial plexus 
(Upper cord) 



Siipraclae icular 

24 hours 

Hand (palmar j 

surface) j 

No definite injury 

Warmer 

3 

Int popliteal 

Ext popliteal* 

Ujjper third 
thigh 

I days 

Sole of foot 
(outer side) 

No injury 

Warmer 

7 

Ext popliteal 

Int popliteal 

Mid third 
thigh 

7 days 

Sole of foot 

No mjur} 

Colder 

9 

Ext popliteal 

Int popliteal 

Buttock 

4 days 

foes and sole 

No injury 

Warmer 

15 

Ext popliteal 

Int popliteal 

Buttock 

25 days 

root 

No injury 

-\rariable i 

X 

17 

Post tibial* 

Ankle 

4-5 weeks 

Sole 

No obMous injury 



Note 1 — Complete ner\e lesions are marked thus * AH others nere incomp 
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T V13LI II T KTATMLNl AND RlsUI TS IN I W ENTA TOUR CASES OF CaUSALGIA 


Case 

No\ ocainc block 
of sviiipatlictic 
(see Note 1 ) 

Result of freatinent by 

Folloav-up 

No 

Ncurola SIS 
(sec Note 2) 

R idiotherapy 

Sympathectomy 

One year 

Taao years 

1 

Tcmporar\ relief 
(few hours) 

J cmjiorary relief 
(four da\ s) 

Gained relief 
after three weeks 

— 

Improaed 

Further improve- 
ment (aaorkmg) 

2 

— 

No immediate 
eliange 

— 

— 

Slow 

improa ement 

Further 
improa ement 

4 

— 

No relief 


Complete relief 

Free of all pain 

No pain 

5 

— 

Ireated bj 

physiotherapy alo 

ne (improaed) 

Improved 

Further 
improa ement 
(dna'es a bus) 

6 

Relief duration 
of injection onlj' 

— 

No relief 

Complete relief 

Free of all pain 

No pain 

8 

— 

Temporarj relief 
{se\en da\s) 

Gained relief 
after three w eeks 


Improaed 

Steady 

improvement 

10 

Temporarj’ relief 
(few hours) 

Temporarj' relief 
(few daj's) 

- 


No permanent 
benefit 

ISQ 

12 

Relief duration 
of injection only 


_ 

Complete relief 

Hand aches 
aa hen cold 

Almost complete 
relief 

13 

Relief duration 
of injection only 

— 

— 

A^lmost complete 
relief 

Hand aches 
avhen cold 

Relief almost 
complete 

14 

Relief duration 
of injection only 

_ 

— 

— 

Hand aches aa hen 
very hot or cold 

ISQ 

18 

Temporary relief 

— 

Improa ed 


Free of pain 

No pain 

19 

Temporarj' relief 

— 

Improaed after 
three aaeeks 

— 

Much improved 

Further 
improa ement 

21 

Temporary relief 

— 

Not much relief 

Immediate 

relief 

No pain 

No pain 

22 

Temporary relief 

Temporary relief 
(three days) 

Not much relief 

Marked 

immediate relief 

Pain in ring 
finger 

ISQ 

24 

Temporary relief 

Temporary relief 

— 

— 

No perman 

ent benefit 

11 

Relief duration 
of injection only 

— 

Improaed 

— 

Still some pain 

Still some pain 

il6 

No relief 

— 

Not much 
change 

— 

Improaed 

Has had 
tractotomy 

m 

Temporary relief 

— 

Not much relief 

— 

Improa ed 

ISQ 

' 23 

• — 

No relief 

Treated b 

y physiotherapy ( 

improa ed) 

Much improved 

Almost free of 
pain 

^ 3 

Slight temporary 
relief 

— 

Not relieved 

Complete relief 

Free of pain 

No pain 

7 

— 

Treated by phys 

lotherapy alone (s 

loaa improa ement) 

Pain less 

Further 
improa ement 

9 

Temporary relief 
(few hours) 

— 

— 

Immediate 

relief 

Foot tender on 
deep pressure 

No pain 

/ 15 

— 

Treated by 

physiotherapy alo 

ne (rehea ed ) 

Free of pain 

Free of pain 

y ’7 

— 

Alcohol mje 

ction at site of inj 

uries (2 c cs ) 

Improaed 

L ntraced 


Note 1 — No\ocame 2 per cent -nas used In Cases 1 S 12 and 13 there were two 
injections and in Case 19 three injections 

Note 2 — Arterectomt was combined with neurolj-sis in Cases 1 and 2 Periarterial 
SAnnpathectomv was combined with neurol\sis in Cases S 10 and 24 
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behind After two or three da3^s, pain reappeared in its onginal intensity At subsequent 
operation the neck of the nb was exposed from in front This necessitated positive pressure 
anaesthesia, because the pleura was adherent and fnable The stellate ganglion, and a small 
filament which joined the fiist root from below, were excised After this operation the patient 
was relieved of all pain and has remained so for over three years In a second patient, Homer’s 
sjmdrome did not develop after operation, proving that the stellate ganghon or aberrant 
sjTOpathetic fibres had not been excised completely This man continues to complain of pain 
in his nng finger although the rest of the hand is now painless 

Expenence of these two cases suggests that when complete S3'mpathectomy is essential 
this is best achieved by the antenor approach wuth resection of the stellate and second ganglia 
and an3^ adherent fibres W'hich are visualised If there is difficult3% positive pressure anaesthesia 
should be used with incision of the pleura 

Illustrative Case No 13 (Tibles I and II) — tdmittcd four months after receumg shell-wounds of the 
left shoulder and antecubital space causing compound fracture of the humerus with apparent palsy of 
the ufnar ancf median ncr\es One month later after remanifufation of the left humerus he noticed 
se\ere pain in the left hand He described tlie pnin ns terrific, but could not specify its quality It 
was aggra\ated b\ smoking b\ the noise of neroplancs, b\ wireless and bj jamng his bed He lay in 
bed with knees drawn up nnd coniplnined of se\ere exacerbation when thej were straightened Stroking 
the feet or other contact made the pain almost unbearable He was irritable solitary' and ahrais 
depressed His manner w as almost cringing The pain w as felt cbfiuseh on the palmar aspect of the 
hand including the anaesthetic ulnar area It had progressed steadily since the injury Analgesic drugs 
e\en m large doses failed to gi\e relief Morphine alone ga\e a few hours sleep Some relief could be 
gamed bv holding a cold wet cloth in the band of the uninjured limb 

The ami and forearm were oedematous Light touch increased the pain The fingers and wTistwere 
so stiff as to ajipear ank\loscd 1 he •'kin on the dorsum of the hand and fingers was thin and shiny on 
the palmar surface it was cncnistcd and macerated 

In so far as clinical cxaniination was possible it was evident that the patient had a complete ulnar 
and niusculospiral palsv There was iliminishcd appreciation of light touch and pin-pnck in the median 
area with parahsis of the then ir imiscles but there was still some contraction of me long finger flexors 
supplied by the median nerve 

\t the fifth month stellate block with 2 per cent jirocnine gave almost complete though tempomry 
relief of pain The condition <if the wounds made it necessary to defer operation until the seventh month 
Stellate ganglioncetoiin w as then jicrfomicd \ftcr this the jvaticnt liad complete relief from his 
terrific pain there remained only slight .aching in the jialm which the patient attributed to stiffness 
The limb could then be handled without causing pain other stimuli caused no ill effect He could smoke 
without pain and he was able to discard Ins damp nag hen in conversation he smiled and m fact e 
became a normal person 1 he fingers were, of course still stiff but it became possible to initiate treatmen 


ANALYSIS OF THE RESULTS OF TREATMENT 

Novocaine injection into ganglia — Twcnl3'-thrce notocaine injections were performed i^ 
seventeen patients Of these, eight were treated subsequently b3^ s3'mpathectomy an nm 
b3'’ radiotherapy' No jiermanent benefit from noyocaine injection yvas obsery'ed 

Sympathectomj' — After s3’mpathectomy , sey en patients yy ere reliey'ed of all 
end of one year, one complained of occasional paw in the nng finger e 
improy'ement in these patients yvas maintained for tyyo 3 ears after operation 

Radiotherapy — Radiotherap3' alone yvas used in seven patients, three y\nth brachial p 

lesions and foui yynth median and other penpheral nery'C lesions 

Brachial plexus — Tyvo patients yvere almost free from pain aftei tyvo 3ieaTS and su 

onty on excitement or exposure to cold One shoyy'ed no definite improy'emen an 

been treated by tractotomy ^ , 

Median and othei nerves — In all four patients there yvas steady after 

It is noteyvorth3' that the quality of result yy'as less satisfactory than a 
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synipathcctomv M'liilc these patients weie able to carty on with their work (the only limiting 
factors being due to the physical defect caused b^ the nerve injury) they were still liable to 
mild recurrences of pain as the result of excitement, loud noises, or exposuie to cold 

Other forms of treatment— Tlie other nine patients included one who had alcohol 
injection with incomplete relief, three who were treated b}'^ neurol 3 ?sis with pen-artenal 
sympathectomy in t\\ o, and artercctom\' m one only one showing slow improvement over 
two j'ears which did not appear to be related to the operation, and four mild cases who bad 
simple physiotiierapj' including wax baths, galvanism, and massage Ph 3 ^siotherapeiitic 
treatment is not of course tolerated in severe cases It is of value only for the correction of 
stiffness or contractuie after pain has been relieved by specific treatment These patients 
who had no specific therap 3 ' showed, \nth the passage of time, var 3 ang degrees of improve- 
ment While not altogether free from pain, they are not incapacitated senously 

SUMMARY 

1 Twenty-four patients complaining of se\ere pain after nerve mjunes have been con- 
sidered from a diagnostic and therapeutic point of new 

2 The t 3 'pical s 3 mdrome of causalgia de\ elops only when the median or internal popliteal 
nerv'es are injured It is doubtful whether pain associated \nth injury m the penpheral 
part of the limb, or of the brachial plexus, should be classed as causalgia 

3 The importance of novocaine block of the sympathetic ganglia as a diagnostic test is 
stressed, and its usefulness as a therapeutic measure is considered 

4 S 3 TOpathectom 3 ' is shown to be a reliable method of treatment in suitable cases 
'5 The limited field of application of radiotherapy is also indicated 

I msh to thank Dr J Doupe for the loan of Plate Ko 1 and Dr G Q Chance for the loan of radiographs 
and his help in arranging radiotherapj I am also indebted to the Medical Photographic Department of 
the JIanchester Ro} al Infirmarj for the prints of radiographs 
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POSITIVE PRESSURE IN ARTHRODESIS OF THE KNEE JOINT 

John C Charnley, Manchester 

Based on Cases piesenlcd at the Biitish Oilhopaedic Association Meeting in Manchester, October 1947 and a 
Papei read at the meeting of the dmencan, Butish and Canadian Oithopaedic Associations in Ouebec 

June 1948 

Albert Ke}^ (1932) desenbed a method of arthrodesis of the tuberculous knee joint in 
which the cut bone surfaces \\ ere compressed against each other after excision of the joint 
He had pre^uously been impressed wnth the difficulty of secunng bone union m this condition, 
but in five cases treated with compression he reported that union was achieved " in an 
unusually short period of time ” His claims were restrained, and in 1937 he desenbed another 
technique, using a tibial graft as a central bone peg inthout compression force In England 
the technique of positive compression is almost unknown, nor is it ividely practised in the 
United States In a recent personal communication Ke}" still shons guarded enthusiasm, 
he goes no further than to state that the method is good From expenence of the use of 
compression I belieie that this method is supenor to an}^ other, moreover, it has revealed 
side-issues which ma\ ha\ e an important bearing on osseous union 


TECHNIQUE OF POSITIVE PRESSURE ARTHRODESIS 

Under a tourniquet the skin is incised in the midline, and the patella is excised The 
knee is flexed and the bone ends are sawn in such a w'a}'’ as to give flat surfaces of cancellous 
bone which, w hen opposed, leax e the limb almost but not quite straight The bone surfaces 
are held together b\ an assistant and the edges of the skin w'ound are temporanly approximated 
by one or two volsella This enables two parallel Steinmann nails to be passed, one through 
the upper end of the tibia and one through the low er end of the femur, without tension in 
the skin surrounding the nails w'hen the wound is finally sutured (Fig 1) The nails are four 
millimetres in diameter and nine or ten inches long The projecting ends are connected by 
special screw'-clamps and the wnng-nuts are tightened until the nails bow' under the 
compression force (Fig 2) 

Some points concerning the screw -clamp are worthy of note The first Steinmann nail 
IS passed carefullj through the head of the tibia exactly at right angles to the long axis of 
the bone, taking care to avoid the external popliteal nerve The passage of the second nail, 
parallel to the first, is secured automatically by using as a guide the screw -clamp attached 
to the first nail (Fig 1) The design of this clamp allows for the correction of rotation 
deformit}'' When the clamps have been tightened, rotation of the foot in relation to the 
axis of the femur can be corrected by slackening the w ing-nuts Since the metal blocks can 
rotate, the new' position of rotation is held when the wung-nuts are tightened once more 

As a rule the knee is fairlj' rigid under this compression, and the fit of the cut surfaces 
IS " hair-line ” (Fig 3) Although quite ngid to forces causing lateral angulation, c 
mechanical system is potential!)' unstable to flexion and extension forces For this 
external fixation is required after the final compression bandage has been applied The 
external splint is a Thomas’ splint and here I differ from Key, wdio incorporates the pms in^^ 
plaster cast I believe that plaster provides less protection than a Thomas splint 
the patient denves greater comfort if a Thomas’ splint is used m this manner a nng is c 
w'hich is a neat fit for the groin, to get it past the projecting Steinmann nails the nng is 
just in front of the outer side bar wuth a hacksaw (Fig 4) , the Steinmann nails res ^ 
side bars of the Thomas splint, provided that the knee is arthrodesed in no ^ 
degrees of flexion , with the nails resting on the splint all pressure is remove rom^ 
popliteal fossa and the patient is surpnsingly comfortable, slings are applied un er 
and ankle and a foot piece is provided to support the foot Radiographs of a )pie 


are shown in Fig 5 
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Tlie joint lias been excised and the surfaces are opposed The first nail 
IS "It right-angles to the tibn The second is being guided parallel to 
the first bv the aid of the chmp Note the stockinette and mastisol 
and the temporan closure of the wound while the nails are being inserted 



Fig 2 illustrates the arrangement of nails and clamps on the femur and tibia Note the co aptation 
Fig 3 show s the hair-line fit of the joint surfaces seen at operation 


A mechanical defect which has happened on three occasions has been spontaneous 
fracture of the four-niilhmetre Steinmann nails, due to slight erosion when the stainless 
steel IS not of the highest quality This annojung accident can be avoided bj^ softening the 
nails bj? heating to red heat, cooling slow’ty, and repohshing — a procedure which can be 
done in anj^ hospital engineenng shop 

\OL 30B, NO 3 AUGUST 1948 


480 


J C CHARNLEY 




The ring is split at A to allow the Stcinmann nails to pass The nails rest 
on the side bars thus avoiding compression of the under-surface of the knee 



Fig 5 

Radiographs after operation showing the close fit of the cut surfaces 


EXPERIENCE WITH THE METHOD 

Fifteen consecuti\ie arthrodeses liave now been performed wath complete!} satisfactoi) 
rebvilts, SIX were for old tuberculous disease of the knee joint wnth fibrous ankjlosis m ^ 
position, and nine for osteoarthritis In the first three cases compression was luaintam^^ 
for SIX u'eeks before the joint was tested for union all tliree showed firm clinical union 
one case the obsert^ation was made, though it did not arouse special interest at the 
one of the Steinmann nails had fractured in two places despite the fact that there uas 
union Since it is unlikel}'^ that a nail would fracture after union had occurred, the 
probabl)' united some time before the end of six weeks The fourth case was the one^u 
revealed by accident that osseous union was taking place unth unusual rapiditj' 
ninth post-operatii'e day, the patient had sudden pain in the knee and thought that s 
thing had broken ” Radiographs showed that one of the Steinmann nails had snap? 

T 
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Cnsc 4 The bone ends were united clinically when tested under 
Tmesthesn on the twelfth post operative day 



Fig 7 

Case 4 Bone trabeculation crossing the line of arthrodesis after six months 


tvas decided to substitute a new nail at the next convenient operating session three days later 
On the tivelftJi post-operative day the patient was anaesthetised and the dressings were taken 
down , to the astonishment of everji'one in the theatre 'the knee was clinicall}'^ firm (Fig 6) 
Compression was therefore discarded and plaster w as applied , bony union took place and m 
eight weeks the patient was walking wthout plaster and mthout discomfort 

After this surpnsmg experience, I brought to the theatre two other patients who had 
been operated on fourteen days and tw'enty-one daj^s before, m both, the arthrodesis w'as 
found to be clinically firm The nails W'ere extracted, plaster casts w'ere applied, and weight- 
beanng was begun at once The next case to be operated on (Case 7) w as deliberately examined 
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fourteen days after operation , clinical union was again present , the nails were extracted and 
a plaster cast was applied All these cases progressed uneventfully to sound bone union as 
shown in radiographs si\ months later (Fig 7) Although there could be no doubt from 
chnical tests that union bi^ bone u^as present at tweh^e weeks, the radiographs naturally 
did not show evidence of it at so early a stage 

It seemed important next to establish the optimal duration for compression Although 
it was apparent that clinical union could be present as early as twelve or fourteen days, this 
could m fact be nothing more than union by osteoid tissue, and no good purpose could be 
served by adopting so short a penod of compression in ever}' case It was decided therefore 
that the routine should be four weeks’ compression on a Thomas splint, four weeks’ ambulation 
m a plaster cast, and four necks’ rehabilitation uithout splintage With this sequence 
reliable union was present in eight w eeks and tlie patient \\ as fit for full emplo}ment twelve 
weeks after operation 


DISCUSSION 


Comparison with other methods of arthrodesis — The feature of this technique, which 
IS in most clear contrast with other methods, is tlic accnrac}' of timing which is possible It 
is known precisely when bone union wiH occur With other methods the time of union seems 
to be quite indefinite , after vanous changes of plaster, slight movement at the excised joint 
slowl} becomes less and less, thus giving the impression that union takes place after 
prehmmar} fibrous ankylosis In fact one cannot help suspecting that the final state is some 
times no more than a firm fibrous ankylosis Although this result may eventually be 
satisfactor} , it means that full painless function is dela} ed for many u eeks In my expenence 
arthrodesis of ^’he knee joint by other methods takes an aimrage time of six months and there 
is an appreciable incidence of failure On the other hand, when compression is used in the 
manner described it may be predicted with certaint}' that the clamps can be removed after 
four weeks with the knee showing clinical union, that union by bone will be present by eight 
weeks as indicated by the absence of pain on straining the ankylosis, and that the patient 
will be fit for re-employment by the end of the tliird month These claims may sound 
excessive, but unless they are stated m this manner the full significance of the method may 
not be appreciated and it might again be o\er]ooked, as it was when first introduced some 
sixteen years ago 


Rationale of the method — In arthrodesis b}' compression, union takes place betw'een tiio 
perfectl}' co-apted surfaces of cancellous bone with intact circulation Union of the 
arthrodesis is thus comparable to that of a fracture without displacement under ideal con^ 
ditions Both the cut bone surfaces share actively in osteogenesis By contrast, methods o 
arthrodesis which depend upon a bone graft seem illogical Though it is customary to sta e 
that a bone graft can be used to combine the functions of internal fixation and osteogenic 
stimulation, m actual fact a graft provides very imperfect fixation, and cortical bone 
less power of osteogenesis than the bones which it joins together When bone grafts are use 
whether from the tibia, the tibial tubercle, or the patella, they probably act as no ^ 

“ passengers ” for three or four months until they have secured a blood supply It is un i 
therefore that grafts are capable of mechanical function in less than four or five mont s 
These adverse cnticisms of the bone graft m intra-articular arthrodesis might be used 
planning the ideal arthrodesis The principle of using h\ung bone to secure early union 
course applicable only wdiere the bones forming the joint lend themselves to this 
When anatomical conditions make it impossible to hold the livung bone-ends firmly og^^^ 
a bone graft may be the only choice , but it should be regarded as a necessity rather 
a method of election This axiom applies only to mtra-articular arthrodesis , it con 
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no way witli tlie use of bone giafts in e\tia-cutii-ulai arthrodesis because here the method is 
chosen to avoid disturbing local jiathology inside the joint 

In its particular application to the knee joint, compiession arthrodesis offers two points 
of detail which aie worthy of remark In the hrst place it is quite unnecessary to use a hip 
spica after operation, a Thomas’ splint is enough to support the system in its weakest 
direction, namely the plane of flexion and extension Secondl}-, it is free from the danger of 
fracture at the donoi site of a tibial graft 1 his is a real hazard, because there is undue strain 
on the tibia when the natuial shock absorbci of a mobile knee joint has been removed 

The influence of compression on bone union— Few observations have been recorded on 
the effects of bone compression on fracture union, though the general impression exists that 
firm bone contact is beneficial Ihis impression ma^ perhaps be denved more from the 
knorni ill-effects of distraction than from direct observation on the effects of compression 
Against the value of compression is the common knowledge that heavy pressure ma}'^ 
stimulate osteoclasis rather than osteogenesis Moreover, 
manj^ fractures, wath complete lack of contact of the 
fragments, unite bj^ profuse periosteal callus In this 
method of compression-arthrodesis, three phvsical factors 
are simultaneouslj' in action (n) apposition of bone 
surfaces, (b) fixation of the fragments, (c) compression 

Apposition of bone siii faces — The less accurate the apposition 
of cut bone surfaces the more space there is in which 
fibrous tissue can develop as an interposing membrane In 
compression-arthrodesis, exactness of co-aptation can be 
very perfect indeed, this in itself could be regarded as an 
important factor in facilitating union, even m the absence 
of compression force On the other hand the most in- 
structive case in the senes (Case 4) w'as that in which 
spontaneous fracture of a nail demonstrated accidentally 
that chnical union W'as present as early as the twelfth 
dajy and this case had the least perfect co-aptation of 
any (Fig 8) At the end of the operation on this patient 
the knee was found to be flexed nearly 20 degrees, and 
instead of removing a further bone wedge I decided to let 
the arthrodesis gape postenorl}^ The knee was forced 
straight by another 10 degrees and fixed in the Thomas’ 
sphnt by appropnate slings This manoeuvre was possible 
because the nails hold the knee wnth only moderate 
ngidity against angulation in the sagittal plane The effect was to increase pressure 
between the antenor parts of the bone ends and to put an increased strain on the 
apparatus, this may have contnbuted to the fracture of one of the nails This expenence 
suggests that perfect co-aptation of the bone surfaces, though an obnous mechanical 
advantage, is not the mam influence in producing verj' early chnical union 

Fixation of the fragments — The isolated effect of fixation on the healing of fractures is another 
fundamental matter on ivhich there have been few direct observations I\Ian) feel that 
absolute fixation inhibits the production of penosteal callus, as mai^ often be seen after the 
treatment of fractures by Lane’s plates, and conversely that slight movement, as in the 
treatment of fractures of the femoral shaft, increases the dei'elopment of penosteal callus 
In compression-arthrodesis, for technical reasons, the degree of fixation \ anes slightlj from 
case to case Fixation is of a high order if the pins are accurate!} centred and the clamp is 
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Case 4 Lateral radiographs show mg 
the posterior gap after operation 
yet with chnical union on the 
tw elfth day The area of bone con- 
tact was under extreme pressure 
anteriorly Note the nail holes 
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well designed At other times a distinct range of movement may be possible, particularly 
if improvised compression apparatus such as a cord, bandage, or rubber tube, is used 
instead of special clamps Close scrutiny reveals perceptible flexion movement, even in 
the firmest of cases, if strain is applied 



Continuous compression 
ini oh es only a minute 
e-s.cursion betw een trab- 
eculae near the lunge (B) 
^\hereas some distance 
a\\av (A) there is con- 
siderable excursion A 
flexible bridgehead can be 
established near the hinge 


There is also histological 
of cartilage at a fractured 


In assessing the contnbution made by fixation to early 
clinical union it is impossible to eliminate the two other factors, 
namel)'’ “ fit ” and compression, because a poor “ fit ” ivith 
heavy compression gives considerable ngidity, as does a good 
“ fit ” tvith moderate compression My observations convince 
me that absolute fixation is rare and that it cannot be the 
mam reason for such early^ clinical union 

Hypothesis — A theoretical point of interest now emerges If 
one considers an arthrodesis fixed by any method other than 
compression, slight movement progressively loosens the fixation, 
be it internal or external, until a certain excursion is present If 
we visualise this movement bet\veen opposing trabeculae, ive see 
that it affects all trabeculae at all parts of the cut bone surfaces, 
and that the mov^ement can be of an}' t} pe var}nng from longi 
tudmal separation to lateral shear In general, unless a continuous 
force IS present tending to push the cut surfaces towards each 
other, mov'ement tends to separate them until fibrous tissue 
grow's betw'een Under these conditions the opposing fnnges of 
osteoid tissue, thrown out b} the cut trabeculae, cannot blend 
evndence that excessive mov ement predisposes to the formation 
line instead of wov'en bone 


Contrast this with what must happen m compression-arthrodesis Angulating strains 
cause the line of excision to gape, but as soon as the strains are removed the fracture 
line closes i'uch angular movement can be repeated continu- 
ously but unde) the foice of compression the trabeculae a'liich arc 
1)1 contact at the hinge aic ) datively fixed (Fig h) At the 
fixed point of the hinge the osteoid fnnges can blend, some 
distance awa\ , the movement may be too great and this may 
be impossible It is reasonable to expect that the pre-osseous 
substance or osteoid tissue has the flexibility of connective 
tissue such as cartilage Thus bending mov'ement may be 
possible without loss of continuity Once a continuous bndge 
of osteoid is established in the absence of sheanng movements 
it may ossify rapidly even though continuously subject to slight 
bending movements The process of ossification can then extend 
laterally even if exact co-aptation of the cut bone surfaces is 
not present 

Further consideration of Case 4 suggests another interesting 
possibility bearing on the nature of ossification It is held by most 
histologists that the ultimate conversion of osteoid to bone takes 
place by the deposition of bone salts, and that it is largely a 
chemical reaction Theones advanced from time to time suggest 



When there is no com 


any mor 


emcnt 


equally at all 
the cut surfaces Th's 
Mtes shearing 
prevents the establish 
ment of an osteoid 
bridgeliead 
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that this chemical phase is related to physical phenomena such as a changingyi 
m tissue fluids at the fracture site In Case 4 the nail fractured on the nm 

It may be presumed from the 


causing sudden pain which necessitated a sedative 
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buddcn jiain that tlio fracture was still capable of slight movement Between the ninth 
and twelfth post-opeiati\'e days, how'ever, clinical union took place and fusion became 
firm ‘Vfter fractuie of the nail, the compression force did not disappear entirely because 
one-half lemamed m the bone and w'as still held by the clamps, but the compiession 
foice must have been diminished I am tempted 
to suggest that an " osteoid bndgehead ” had 
become established by the ninth dav under the 
influence of compression, and that wdien the nail 
fractured, the “ bridgehead ” remained intact bj 
virtue of its elasticity, and ossihed during the 
next three daj s 

The action of compression — The most obvious 
effect of compression is the simple impaction 
of cancellous surfaces until trabeculae almost 



mterdigitate Ihe force actuallj' used has been 
measured by a simple de\ace m w'hich the clamps 
are screw’ed against a gnp dvnamometer until the 
nails show' a curvature equivalent to that seen 
m the radiograph No less than sixtj to eightv 
pounds of pressure w'ere registered by this method 
(Fig 11) Whether such pressure has special 
I'lrtue m producing earl}' union must remain 


Fig 11 

The degree of compression force 
IS illustrated by a simple 
dynamometer held between 
two wooden blocks and trans- 
fived by Steinmann nails 
There is 80 pounds of pressure 


a subject for speculation, w'e know only that it assists mechanical fixation and thus aids 


union I feel, how'ever, that there is probably some real virtue m high compression force 


and suggest tw'o possible mechanisms 


OSTEOCLASIS 


OSTEOCLASIS 


In the first place, high compression forces act only on the “ high spots ” between opposed 
bone surfaces At these points of very high pressure osteoclasis may be stimulated, with 

consequent absorption of the " high spots,” 

— -CT allowing the rest of the bone surfaces 

^ M to come into intimate contact IPan passu with 

w ^ the local removal of bone by osteoclasis the 

0 0 bone substance thus made available may be 

T 0 redeposited by osteoblasts a few millimetres 

g j, — ^ A - — ^ ^ I away at points w'here there is no pressure 

1 A '--^OSTEOGENESIS t S suggestion of local transference 

\ B of bone substance by cellular actiwty seems 

d OSTEOCLASIS OSTEOCLASIS W morc acceptable than many of the chemical 

m iH theones of ossification w'hich, m the past, were 

M ^ accepted widely 

In the second place, compression-arthrodesis 

12 gives nse to dynamic forces w'hich stimulate 

^ theoretical conception of bone union cellular activity If the process of union after 

under com^pression The compression force plating a fracture IS visualised, one cannot 

generates high pressures at^__high^pflf:s v o 

in contact where osteodasis takes place imagine any stimulus for union if there IS 

The bone substan^may-be redeposited at absolute fixation, and if the plate transmits all 
a site of low pressure 

' strains By contrast, m compression-arthrodesis 

the compression force may evoke in sensitive 
osteoblasts a response to the stimulus of function Under the influence of compression 
the dynamic process of union contrasts markedly wath the slow progress which is observed 
when bones he passively splinted during early weeks 


Fig 12 

A theoretical conception of bone union 
under compression The compression force 
generates high pressures atjlhp high spots 
m contact where osteoclasis takes place 
The bone substa nceU nay-be redeposited at 
a ~sit e of low p ressure 
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SUMMARY 


1 The technique of compression-arthrodesis of the knee joint is descnbed 

2 Fifteen consecutive cases are reported in which clinical union was detected at the first 
inspection from twelve days to six weeks after operation By this method the total penod 
of disability is reduced to three months 

3 Three mechanical factors which might be responsible for this very early chnical union 
are examined compression is believed to be the mam factor, although fixation is also 
important 

4 A fallacy is exposed m the use of bone grafts for arthrodesis of the knee, the graft is 
less osteogenic than the substance of the bones which form the joint, and it provides inefficient 
internal fixation 

5 A theory is suggested that compression, even m the presence of slight movement, acts by 
producing a fixed “ hinge ” without sheanng movement, at this point a bndgehead of flexible 
osteoid tissue is established in which ossification ineiutablj'^ takes place despite shght bending 
movement 

6 A second theory is suggested that high compression forces stimulate early union by 
liberating bone salts at points of maximum pressure through the action of osteoclasts, and 
that the local excess of bone salts is redeposited under cellular activity within a range of a 
few millimetres where there is no pressure 


It IS vith pleasure that I acknowledge encouragement and adMce from Sir Harry Platt m whose 
Department this work was carried out, and from Professor S L Baker of the Department of Bone 
Pathology in the University of Manchester I am also grateful for the time and patience which has been 
expended by Dr R G W Ollerenshaw and Mr Ivilshaw of the Medical Department of Photography 
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THE CONSERVATIVE TREATMENT OF SCIATIC PAIN BY 
IMMOBILISATION IN A PLASTER JACKET 


F C DuRniN, Exhter, England 

Shotl papa lend at tin lliiti'ih Oithopacdic dssoctation Meeting in Eieter Apiil 1947 


Tlierc has been much discussion as to the relatn e ments of operative and conservative 
treatment of sciatic pam due to prolapse of an intervertebral disc The late results of opera- 
tion have not always been as satisfactory as was expected , but on the other hand it is possible 
that conservative treatment ma\ be palliative rather tlian curative 

All cases of sciatic pam treated at the Pnneess Elizabeth Orthopaedic Hospital, Exeter, 
between 1936 and ini'), were tlierefore examined Most of these had been treated by the 
relative immobilisation of a plaster jacket, and this paper is a summary of the results In 
order to be sure that we w'ere m fact reviewing cases of sciatica likely to be due to retro- 
pulsion of an intervertebral disc, only those cases which showed abnormal neurological signs 
such as absent knee or ankle jerks, sensory disturbance, or motor weakness, were followed up 
Of 525 patients wath sciatic pam, there were 225 (44 per cent ) with definite neurological 
signs, including in the 147 traced absent ankle jerks, forty-seven (32 per cent ) , diminished 
ankle jerks, fort 3 '-four (30 per cent ), absent knee jerks, three (2 per cent ), sensory disturb- 
ance, fift 3 ?-four (36 per cent ) , muscle w'asting, eighty-tw'o (56 per cent ) It was not possible 
to trace sevent 3 '-eight of these patients Of the 147 who were traced, including eighty-two 
men and sixt 3 ^-flve w'omen, the majont 3 '’ of the men were employed on heavy occupations 
(80 per cent ) and most of the w'omen were marned and engaged m active household duties 
The age groups w^ere 


Under 20 years 

11 

7 5 per cent 

20-30 years 

40 

27 0 „ 

30-40 years 

56 

38 0 „ 

40-50 years 

31 

21 0 „ 

Over 50 years 

9 

6 5 


There was no spinal deformity in sixty-three (43 per cent ) , homolateral scoliosis m thirty-five 
(24 per cent ) , contralateral scoliosis in forty-seven (32 per cent ) , and alternating scoliosis 
in two (1 per cent ) 

In most cases (123 out of 147) treatment consisted of immobilisation in a plaster jacket, 
extending from two inches below the nipple line to the symphysis pubis antenorly and the 
lower part of the sacrum postenorly, and kept in position for two to three months The 
jacket was applied with head traction, not wuth the object of correcting scoliosis, but simply 
in order to steady the spine In the majonty of cases ambulation was possible as soon as 
the plaster was dry, and pain was much relieved within one or two days If pain persisted, 
the patient was kept m bed and skin traction was applied to the leg 

The application of a plaster corset is better than simple recumbency in bed, because it 
affords more complete protection of the lumbar spine, thus allowang more complete relief of 
nerve root irntation, and encouraging reduction of the prolapsed intervertebral disc with 
consequent relief of spinal muscle spasm Simple bed rest over a penod of many weeks offers 
less control of spinal movement, dela 3 ^s rehabilitation of the patient, and involves wastage 
of hospital beds 

Results of treatment by the protection of a plaster jacket — Of the 123 patients treated 
in plaster jackets, forty-three were cured (34 per cent ), thirty-five were relieved (29 per cent ), 
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and forty-five were not relieved (37 per cent ) * By “ cured ” is meant complete relief of 
pain, ivith no recurrence over a penod of two to ten years, the patient meanwhile continuing 
his ordinary occupation and leading a normal hfe By “ reheved ” is meant that there was 
very httle residual pain, that during a penod of two to ten years after treatment there were 
not more than three recurrent attacks necessitating rest in bed for two or three days, and 
that the patient continued heavy duties though often “ spanng ” himself and avoiding the 
hftmg of heav}?^ weights By " not reheved ” is meant that pain was never complete!}' 
controlled, or that there were many recurrences requinng bed-rest for more than a few days 
It IS to be noted that of the forty-three patients who were cured, twenty-nine (67 per 
cent) were treated dunng their first attack, ten (23 per cent) had suffered one previous 
attack, and only four (10 per cent) had had two or more prevnous attacks It is also 
instructive to e\amine the duration of symptoms in patients who were cured, reheved, 
and not reheved 


Duration of symptoms 

One year or less 
One to fii e years 
More than five 5 earsf 


Cured 

27 (42 per cent ) 
7 (19 „ ) 

9 (41 „ ) 


Relie\ed 

20 (31 per cent ) 
11 (30 „ ) 

4 (18 „ ) 


Not relieved 

17 (27 per cent ) 
19 (51 „ ) 

9 (41 „ ) 


Clearly the prospect of relief or cure by simple plaster immobilisation becomes less as the 
duration of si mptoms increases 

Fmallv it may be noted that the more complete the neurological signs the less is the 
prospect 01 relief by simple plaster immobilisation Of twenty-one patients who before 
treatment displayed all three signs — diminished or absent ankle jerk, hj'po-aesthesia, and 
wasting of ‘he calf, only 14 per cent w'ere cured, 48 per cent w'ere reheved, and 38 per cent 
w'ere not rclie% ed 

Neurological signs before and after treatment — In 115 cases examined at long penod: 
after the conclusion of treatment a companson was made of the neurobgical signs befori 
and after treatment — 


Absent ankle jerk 

Before treatment 

38 

At 'follow-up 

41 

Diminished ankle jerk 

39 

16 

•\bsent knee jerk 

1 

1 

Hi po-aesthesia of leg 

45 

47 

S\ asting of calf 

6 b 

42 


It IS evndent that w'hen an ankle jerk is once lost it is unlikel}' to return, but that diminution 
of an ankle jerk often disappears when symptoms are rebelled Furthermore, sensory 
disturbances due to nerve root pressure persist in the majority of cases 


Results of treatment by other methods — Tw'enty-four of the 147 patients w'ho 
traced had not been treated in plaster jackets The}' included a few' who had been manipu a 
and others w'ho w'ere treated by simple rest or physiotherapy Tw'enty-four cases 
be compared w'lth 123, but the proportion of cured, reheved, and not reheved cases 
the same in this group as m those treated in plaster, namely cured 7 (29 2 per cent ), re 
9 (37 5 per cent ), not reheved 8 (33 3 per cent ) , but as a w'hole these w'ere the less s 
cases which show'ed promise of settling without specific treatment 


* Sixteen of these subsequently being treated by lammectomj 

t Some of these cases had been free from symptoms for six or 
more years The significant figure is 41 per cent «o/reheied 
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SUMMARY 

1 Between 1980 and 1945, Oil patients w'lth sciatic pain were treated at the Princess 
Elizabeth Oi thojiaedic Hospital, Exeter Of these, 225 had neurological signs and they were 
selected for ic\iew , 147 weie traced 

2 Of these, 128 wcic tieated bj' means of plaster jackets and twenty-four were treated by 
other methods Ihe late results of tieatment in the tw'o groups w^ere about the same, roughly 
one-thiid being “ cured,” onc-thiid ” rehe\cd,” and one-third “ not relieved ” 

3 Ne\ ertheless examination of the immediate results suggests that protection by means of 
a plaster jacket had at least a palhatue effect, relieving acute symptoms and allowing early 
rehabilitation I\Ioieo\er it should be emjihasised that m limiting the investigation to cases 
of sciatica w ith e\ idence of nerve loot jiressure onlj' the more sev^ere cases have been included 

4 Permanent relief after immobilisation in plaster w'as greatest w'hen the duration of 
sjmptoms was short, and w’hen the patient was treated during his first attack It was least 
in patients who showed all three signs of nerve root pressure — diminished ankle jerks, 
hj^po-aesthesia, and muscle In potomcitj' 

5 Absence of tendon reflexes due to ner\ e root pressure, and areas of hypo-aesthesia, tend 
to remain pcrmanentl} , but diminution of reflexes and loss of muscle powder may recover 

I am indebted to Air JConinn Capener under whose care most of the patients were treated and whose 
practice of the conser\ atn e metliod has made possible this investigation 
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Dispant} in the length of the lo\\ er hmbs, if it amounts to more than two inches, ma}' 
present a senous handicap Apart from the mechanical inconvenience, the psychological 
effect IS often verj great and the mdmdual suffers from inability to compete on equal terms 
m the labour market The problem of equalising the length of the lower hmbs is therefore 
of considerable importance, and it has attracted a good deal of attention especially m 
America hether equaht}' m length is better gamed b\'’ lengthening the shorter limb, or 
b}'^ shortening the longer limb, is a matter for discussion Both methods have their advocates 


HISTORICAL REVIEW 

The first recorded attempts to lengthen a hmb were descnbed b}’’ Codivilla in 1905 His 
best results veie secured by forced lengthening under narcosis b}’’ using a sudden and intense 
puU on a nail transh\ing the os calcis after oblique osteotomy through the femur, the mcrease 
in length being held h\ a retentive plaster case, and the process being repeated at intervals 
In tv ent\ -six cases, including eleven malunited fractures of the femur, increase in length 
from three to eight centimetres vas obtained When excessive force had been used, 
epileptiform hts vere noted two or three days afterwards In 1912, Freiberg, using the 
Codnalla me ihod, reduced shortening of two and one-quarter inches in a malunited fracture 
of the femui lo half an inch In 1913 IMagnuson sought to show b}^ expenments on dogs 
that two to three inches of lengthening of the human femur was possible without damage to 
the soft tissue-e because he w'as able to gam three-eighths to a half-inch in the animal without 
such damage He descnbed fourteen cases W'here lengthening was produced b}'' traction on 
a Hawler table o\er a penod of twent}' to thirty minutes All the patients w'ere greatly 
shocked, and one died In 1913 Ombredanne elongated a femur b}’ three centimetres m a 
case of infantile piral3Sis with four centimetres of shortening In 1921 Putti published a 
paper on “ Opiratue lengthening of the femur” He applied traction and counter-traction 
directl} to the shortened bone His apparatus consisted of two metal pins driven into the 
proximal and distal fragments, projecting onl}'^ on the outer side of the hmb w'here they were 


connected b} means of a spnng-loaded telescopic tube No other external fixation w'as 


used 


until elongation was complete, wlien the wdiole limb was fixed in a jilaster spica Difficulty 
in maintaining alignment, and some delays in union, w ere experienced 
Abbott’s operation — In 1927 Abbott descnbed a method of tibial elongation, w'hich 
modification became a standardised operation m Amenca In his first senes of six cases 
considered it unwuse to lengthen the tibia more than tw'o inches, but greater increases ha\e 
since been obtained b}^ many surgeons After dmding the tibia, traction and counter-traction 
w^ere maintained b}^ means of Steinmann pins above and below' the osteotomy The s e 
of Abbott’s operation w'ere 1) lengthening the tendo Achilhs, 2) osteotomy'^ of the fi o ^ 
3) insertion of the dnll pins, 4) osteotomy' of the tibia, 5) application of the 
apparatus He divided the periosteum of the tibia completely' around the bone, and the 
fascia on the antero-lateral aspect of the leg Subsequent wTiters emphasised the 
dmding these structures together wuth the interosseus membrane and the 
muscular septum, though thev may' be done at a different level to the osteotomy' 
the chief difficulties w'as to avoid foiw'ard angulation of the fragments from the ows 
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Fig 1 Fig 2 

An e\imple of femoral lengthening Tuberculous arthritis of the hip 
joint with unsound ankylosis and three inches of shortening (Fig 1) 
After the femoral lengthening operation there was a gam in length 

of three inches 



Fig 3 



Fig 4 


An example of tibial lengthening Congenital shortening of the tibia w ith absent fibula deficient 
toes and se\ere equinus deformity of the foot (Fig 3) After tibial lengthening with elongation of 
the tendo Achillis and stabilisation of the foot good function w as regained w ith o\ er four inches 

gam m length (Fig 4) 
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action of the tautened leg muscles Carrel] sought to avoid this by a third pm placed in front 
of the fragments, but senous skin sloughing was observed by others who used this technique 
Many t 3 rpes of apparatus have since been tned, most aiming at greater rigidity and better 
control of the fragments 

Complications of leg lengthening — In 1936 Compere summansed the case for and against 
bone lengthening He found that every surgeon who had attempted the operation had 
encoun+ered comphcations, some of a very senous nature These can be divided into three 
groups 1) due to overstretching , 2) due to interference with the blood supply to the fragments, 
3) due to insufficient fixation of the fragments It is believed that the last two groups of 
complications could be overcome or avoided bj"- alterations in the operative technique and 
the retentive apparatus 

Indications for leg lengthening — ^The indication for a lengthening operation is limb 
shortening exceeding one and a half inches Less than this, unless the hip or spine is stiff, 
can be accommodated b}'- pehuc tilting, or bv a combination of peine tilting and shoe raising 
Contra-indications of leg lengthening — The contra-indications are 1) poor control of 
both hip and knee joints requinng permanent splintage, 2) age of the patient — only 
adolescents and voung adults are suitable subjects, 3) shortening so great that the fitting of 
an artificial limb mth or without amputation would be better, 4) recent or active bone or 
joint infection 5) i erv tall persons in whom shortening of the opposite limb should be 
considered , 6) faulty nutntion of the short limb 

Principles of the distraction apparatus — ^The success of the operation depends to a large 
extent on the distraction apparatus, and it determines almost entirel}'^ the comfort of the 
patient during the lengthening phase The ideal is a piece of appaiatus in which the onh 
possible moi ernent is in the long axis, and in which secondarj deformit}' such as fonvard 
angulation of the bone fragments and eqmnus and valgus displacement of the foot do not 
occui As has been pointed out bv Barr and Ober (1933) these foot deformities are not 
pre\ ented bi preliminan' stabilisation or tendon kngtlicmng 

It is beheied that the tibial distraction apparatus used m this senes fulfils these 
requirements It was modelled to a certain extent on that of Haboush and Finkelstein, but 
the Kirschner wares are held in stirrups clamped m a earner, so that one pan is fixed and 
the other pair moi es together aw'ay from the fixed pair In a later model the distance between 
each one of the pair can also be altered The use of detachable stirrups is important ^ATen 
the apparatus is adjusted, the stirrups bend by reason of their e]astlclt 3 ^ they accumulate 
the distractne force and transmit it gradualh^ to the limb so that distraction proceeds 
smoothl} and not in a senes of jerks Angulation and foot deformiti^ are prevented hi 
enclosing the whole limb after operation m plaster from the toes to the groin Ihe plaster is 
secured to the apparatus by* the transfixion wares and bj struts beneath the heel and the thi^h 


TECHNIQUE OF LEG LENGTHENING 

Operative procedures, as previousl}'’ desenbed, can be much simphfied The ver}' comply 
division of soft structures advocated b) mani' writers is unnecessarjq and comphcation^ 
due to impox enshment of blood supply to the ends of the fragments bv 
penosteal stnpping, and marked post-operative swelling and inflammatorj' reaction 
W'lde dissection, are avoided The aim is to produce an oblique osteotomy of the bone, eai 
the penosteum as far as possible intact, and inflicting the minimum of damage to soft iss 

Tibial lengthening — In tibial lengthening a curved incision is made over the 
leg about its middle, with the convexitj’^ outwards The penosteum covenng ^ ^ 
exposed through the required length, and the line of an oblique osteotomj', three 
inches in length, is outhned h}^ dnll-holes piercing both cortices The front of t e 
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Fig 6 

Tibial lengthening apparatus incorporated in plaster which is strengthened 
under thigh and heel Distraction has begun note the gap in the plaster 
which IS equivalent to the length already gained The equinus position of 
the foot w as present before operation 



Fig 7 

Apparatus for femoral lengthening Note the telescopic tube incor- 
porated in the plaster In later operations the stirrups were fitted as 
close as possible above and below the osteotomy 
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then divided m the hne of the dnll-holes with an osteotonie, and the back breaks in the 
same hne The penosteum at the sides is left intact, and it does not tear completely at the 
back The fibula is reached through the same incision and is divided transversely w ith bone 
forceps Four ivires are inserted from side to side, two above and two below the osteotomy. 



Fig S 


Lengthening of tibia The gap between the tibial fragments is nearly consolidated the 
bone being laid dow n w ith longitudinal stnation In this case the fibula failed to elongate 
correspondingly and the lateral malleolus was displaced upwards about one inch bo 

deformity or disability resulted 


and fixed to the distraction appaiatus The limb is covered with dressings and it is heain } 
padded wnth felt or thick w'ool under the sole, over both malleoli, behind the tendo Achi is 
and over the head of the fibula It is at these places that subsequent twisting strains are 
resisted, and sores are liable to appear Plaster of Pans is applied firmly from toes to groin 
When set, the plaster is divided transversely about the centre of the osteotoni}'^ Distraction 
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lb stalled iiiiniedialc'Ij , and proceeds at the late of one-si\teenth of an inch a day, it is 
continued until the icqiined length is gained This can be judged fairly accurately by the 
gap in the phstci, which opens as the limb lengthens The only erior is in the curving of 
the wnes, and the extent of this can be seen in radiogiaphs I ittle pain should be expenenced 











Fig 9 


Fig 10 


Fig 11 


Congenital shortening of the femur-note the coxa cara and sclerosis of the upper femoral shaft (Fig 9) 
At operation the upper tongue of the Z-shaped osteotomy broke off but nevertheless distraction n as 
continued (Fig 10) Seven months later the gapnas filled nith dense bone Ten years later the neu bone 
IS consolidated and recanahsed it is non less dense at the site of osteotomy than abo% e and belou (Fig 11) 



Excessiv^e aching indicates that the rate of lengthening is too rapid Local pain or soreness 
suggests pressure on one of the viulnerable points , in these circumstances the distraction 
should be relaxed temporaniji, and a small wundovv made in the plaster to reliev'e pressure 
^^T^en enough increase has been gained the apparatus is left in position until radiographs 
show sufficient callus between the fragments to prevent collapse Then, while union is still 
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plastic, the plaster and wires are removed, abgnment is adjusted, the normal curve of the 
bone IS restored, and the limb is fixed m plaster until union is complete 

Femoral lengthening — Femoral lengthening presents greater difficulty Angulation of 
the fragments and secondary deformities are not so troublesome as in the tibia, but stiffness 
of the knee joint, temporary or even permanent, is a frequent complication It is also difficult 
or impossible to place transfixion wires all in the same plane, owing to the varjang relation 
of the great vessels and nerves to the bone At the level of the lesser trochanter the direction 
of the ivire must be almost directl}'^ from before backwards, while above the femoral condyles 
it must be from side to side Putti’s onginal method seems to be the most straightforward, 
but Abbott and Crego (1928) recorded great difficult m using this technique because the 
pins were insecure and alignment of the fragments could not be controlled It is possible 
that if the apparatus were incorporated in a plaster spica, with telescopic tubes to prevent 
angulation, these objections might be overcome 


Tibia and Fibula 


Infantile paralj sis 

2S CTses 

Congenital shortening 

(Four with absent fibula) 

7 

Tuberculous arthritis of hip 
(One with bony ankylosis) 

a 

Osteom-sehtis of tibia 

3 

Tuberculous arthritis of knee 
(Fibrous ank^ losis) 

1 

Ollier s disease 

1 

Hemiplegia 

1 

t enous angioma 

1 

Rachitic shortening 

1 

Malunited fracture 

1 

Total 

47 CTScs 


Femur 


Tuberculous arthritis of hip 

(Se\en with bony ankylosis) 

15 cases 

INIalunited fracture 

6 

Tuberculous arthritis of knee 

(Three w ith bonv ankylosis) 

5 

Congenitil shortening 

(One with dislocated hip) 

5 , 

Infantile paralj SIS 

(One with dislocated hip) 

4 

Osteomj elitis of femur 

(One with dislocated hip) 

3 

Septic arthritis of hip 

1 

Unreduced congenital dislocai,ion 
of hip 

1 

Total 1 

40 cases 


\\ erage lengthening obtained 

In the tibia — ^T\\o and onc-third inches (including one failure) 

In the femur — One and fi\e-eighths inches (including three failures) 

Aa erage time before a\ eight-bearing In the tibia — Six and one-half months 

In the femur — Fia e months 


In this senes, several methods of femoral lengthening were emplo3^ed 

1) Traction b}! skeletal traction through the tibial tuberositj^ wuth bod}^- weight counter 
traction on an inclined plane, or on a Dunn sliding bed There was no difficult}^ in keeping 
the fragments m line, but no certaint}^ in gaming the required length 

2) Traction and distraction through the tibial tuberosity and the upper part of the femur 
Control of alignment was easj'^, but there was risk of strain of the knee joint, gnung nse t 
subsequent stiffness, -while the upper wire, if placed too high, cut out of the bone Distraction 
by a ware through the ilium was tned on two occasions and each time it cut out 

3) Traction and distraction through compact bone above and below and as near as possi 
to the osteotomy Control of alignment was more difficult, but there was less risk of n^^ 
stiffness, especially if the osteotomji was placed high m the bone This procedure has reinaine 
the method of choice 

The operation is performed in a similar manner to the tibial operation The ^ 

IS disturbed as little as possible Two Kirschner wares and stirrups are used, the ig 
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directed from bcfoie backwards and the lower obliquely from within outwards and backwards, 
thus a\ oidiiig the mam vessels and nerves The stirrups are connected by the distraction 
aiiparatus, the whole is mcoijioratcd in a plaster spica from the waist to the toes, with 
telescopic tubes in fiont and behind to prevent angulation 

RESULTS OF LEG LENGTHENING 

Patients with limb shortening due to a vanet)'' of causes were submitted to operation 
Cases were rejected onlj' if the nutntion of the limb was deficient, or if theie had been recent 
infection Patients with infantile paral3'sis weie treated by lumbar sympathectomy before 
being subjected to leg lengthening In p3'ogenic bone and joint infections, at least six years 
was allowed to elapse, but in tuberculous infections of the hip joint elongation was attempted 
two 3'ears after quiescence, and m tuberculosis of the knee joint four years after quiescence 
]\Iost cases w’ere done at the age of thirteen or fourteen years, before growth had ceased 
This w^as because the3'^ were maintained in hospital, partly by the Board of Education, 
othencise, operation might w'cll have been deferred until the age of sixteen years or even 
longer There w'ere eleven adults in the senes They presented no special difficulties and did 
as well as the children 

The greatest lengths below' the knee w'ere gained m cases of congenital shortening in 
four the figures w’ere three and a quarter inches, four and a quarter inches, three and a half 
inches, and four inches Six other cases were lengthened three or more inches The only 
failure W'as a case of congenital shortening aged one year with already one and a half inches 
of shortening, w'here the traction wire cut out through the heel Later the shortening became 
so set ere that amputation w'as performed Above the knee, three inches was gained in two 
cases of tuberculous arthntis of the hip joint, and two or more inches in fifteen other cases 
The failures w ere tw'o cases of congenital shortening and one tuberculous arthntis of the hip 
joint In each of these, the upper wire cut gradually through the bone, giving a false impression 
of lengthening, and the fault was not discovered until union had begun The gains in each 
were half an inch only 

In no case of tuberculous arthntis was the disease reactivated In three cases of 
osteom3'ehtis, there w'as slight recrudescence of activity which did not interfere with the 
result In one case of congenital shortening of the femur, where traction was apphed 
through the upper part of the tibia, the femur and tibia separated at the knee joint b3' 
nearly one inch After release, the hgaments tightened lapidly and full mobility was regained 
with no instabihty 

REACTION OF TISSUES TO LENGTHENING 

Reactions of bone to lengthening — Observations have been made on the reaction of tissues 
to the operation In bone the response is similar to that which occurs after fracture, though 
it is somew'hat delayed Within tw'o months the radiograph shows bone laid dow-n in parallel 
hnes between the fragments, suggesting that osteogenic matenal is strung out across the gap 
Since it IS known that the penosteum is intact, it is likely that much of it comes from that 
source In some femoral lengthenings the rate of new bone formation has been so fast that 
distraction had to be stopped before the proposed length w'as secured The bone density is 
the same as that seen after a fracture, except that where a complete gap occurred through 
the breaking of a tongue or from over-distraction, increased density resulted All bones 
returned to normal radiographic appearances wnthin a 3'car or so of consolidation In one 
case of congenital shortening of the femur where the bone before operation w'as of ivoiy'-hke 
densitv, the osteotomy was made through the dense pait, and after healing a much more 
normal texture w'as observed, suggesting that nutntion of the bone had been improved 

Union occurred m ever3' case, but there was marked delay in twelve cases, union taking 
from nine to sixteen months The cause of the onginal shortening seemed to hav e no relationship 

VOL SOB, NO 3 AUGUST 1948 



498 


F G ALLAh 


TIBIAL LENGTHENING 




1 


In inches 



Case 

No 

Date of 
operation 

Age 

Diagnosis 


bo 

C 

Complications 

Time before 
full weight 
beanng 

1 

Tibia 

I 

I cngthen 
obtained 

1 

25/5/33 

13 

Osteom^ elitis of tibia 

0 

3 

3 

21 

Flake sequestration 
front of one fragment 

6 months 

2 

26/11/33 ' 

12 

Osteom% elitis of tibia 

0 


i 


Flake sequestration 
front of one fragment 

5 months 

3 

31/10/34 

16 

Infantile paralysis 

0 

14 

4 

4 

None 

12 months 

4 

3/8/34 

1 

Congenital shortening 

0 

U 

14 

0 

None 

I month 

5 

22 '1/35 

15 

Infantile paralysis 

0 


4 

4 

None 

7 months 

6 

10 5 '35 

10 

Infantile panl\sis 

1 

4 



None 

3 months 

7 

5 7 '35 

10 

Infantile paralysis 

0 

2 

2 


None 

5 months 

8 

1 10 35 

16 

Infantile parah’sis 

1 

3 

4 

24 

None 

3 months 

9 

18 10 35 


Hemiplegia 

i 

14 

2 


None 

7 months 

10 

14,1 36 

14 

Infantile parah’sis 

0 

4 

4 

4 

None 

3 months 

11 

20 2 36 

16 

Congenital shortening 

1 

3i 

44 

• 

3i 

Transient evtemal 
popliteal paresis 
Small sequestrum 

9 months 

12 

in 36 

13 

Infintile paralj’sis 

4 

4 

2 

24 

None 

4 months 

13 

13 10 36 

14 

Infantile paralysis 

0 

24 

24 

3 

None 

6 months 

14 

15/12,36 

13 

Infantile parah sis 

1* 

2 

34 

24 

None 

5 months 

15 

811137 

12 

Osteoma elitis of tibia 

0 

14 

4 

14 

Small sequestrum 
Transient external 
popliteal paresis 

6 months 

16 

4/6/37 

12 

Infantile parah sis 

0 

24 

24 

4 

Slight skin slough under 
tread 

4 months 

17 

15/6/37 

13 

Infantile pirah sis 

* 

2J 

3i 

24 

None 

8 months 

18 

27/8/37 

19 

Infantile paralysis 

0 

2 

2 

24 

Slough sole of foot 
Transient external 
popliteal paresis 

7 months 

19 

31/8/37 

12 

Infantile paralysis 

0 

4 

4 

4’ 

None 

6 months 

20 

7/9/37 

16 

Infantile paralysis 

1 

2i 

3i 

2i 

Slough under tread 

6 months 

21 

2/11/37 

15 

Rachitic bowing and 
shortening 

0 

1 

1 

1 

None 

4 months 

22 

22/3/37 

20 

Infantile paralysis 

J 

3 

34 

3 

None 

5 months 

23 

1/2/38 

15 

Infantile paral 3 'sis 

0 

li 

14 

2 

None 

4 months 

24 

4/2/38 

18 

Infantile parah sis 

4 

14 

2 

2 

None 

5 months 
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TIBIAL LENGTHENING — continued 





1 


In inches 




Case 

No 

Date of 
operation 

Ago 

1 Diagnosis 

Shortening 

Ui 

c IS 

i -e ? 

C. H H 

Lengthening 

obtained 

Complications 

Time before 
full weight- 
bearing 

25 

1/4/38 

15 

Congenital shortening of 

tibia Absent fibula i 

1 

0 

1 ^ 

5 

4f 

Transient external 
popliteal paresis 

10 months 

■ 26 

1 

25/2/36 


Infantile paraljsis 

0 

1 

If 

If 

2 

Transient external 
popliteal paresis 

5 months 

27 

7/1/39 

! 

16 

Congenital shortening of 
tibia Absent fibula 

0 

4f 

4i 

1 

4 

Probable transient 
external popliteal paresis 

8 months 

28 

19/1/40 

14 

1 

Infantile paralysis j 

i 

If 

2f 

2f 

None 

7 months 



31 14I12I4Q 



15 Malunited fracture 


Infantile paralysis 


21 Infantile paralysis 


Infantile paralysis 


15 j Infantile paralj'sis 


Ollier s disease 


H 


0 i U U 

1 


0 2 


0 If 1| 


* 2f 2f 


2 5 



Tuberculosis of hip 


5 Infantile paralysis 


14 Infantile paralysis 


li hi 3 


Transient external 
popliteal paresis 


Slough behind heel 


External malleolus dis- 
placed upwards 1 inch 


Gross residual stiffness 
in knee 


Sore sole of foot and 
front of ankle 


3 months 


5 months 


5 months 


4 months 


7 months 


8 months 


6 months 



14 Infantile paralysis 


jj Congenital short tibia 
Absent fibula 




3f 

None 

8 months 


3i 

1 

None 

11 months 


42 11/6/45 



3 

1 

3 

Temporary ankle 
stiffness 

9 months 

2i 

2f 

1 

Gross decalcification 
Pathological fracture 
above ankle 

9 months 

1 

2f 

2f 

Skin necrosis front of 
tibia 

6 months 

24 

1 

2i 

1 

? Transient internal 
popliteal ner\e paresis 

6 months 


44 

13/10/45 

13 

1 

Congenital short tibia 
Absent fibula 


Tuberculosis of hip 

46 

9/12/46 

15 

Venous angioma 

47 

11/1/47 

20 



2 


If 2i 





Transient external 
popliteal nerve paresis 


Delay in union 


None 


None 


6 months 


16 months 


8 months 


7 months 


9 months 
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FEMORAL LENGTHENING 



Date of 
operation 

Age 

Diagnosis 

Sh 

C 

o 

u 

In 11 

orten 

rt 

H 

iches 

mg 

7 

-M 

o 

H 

Lengthening 

obtained 

Method 

Complications 

Time before 
full IV eight 
beanng 

1 

22/9/31 

13 

T B knee 

4 

i 

4i 

H 

Traction on 
inclined plane 

None 

3} months 

2 

10/2/32 

13 

T B knee 

3 

0 

3 

1 

Traction on 
inclined plane 

None 

5 months 

3 

19/2/32 16 

1 

T B hip 

3 

3 

6 

24 

Traction on 
inclined plane 

None 

8 months 

4 

1 , 

28/3/33 1 16 T B hip 

1 

2} 

0 

2i 

14 

Traction on 
inclined plane 

Tongue of one 
fragment broke off 

34 months 

5 ! 16/12/32 ' 13 ! Congenital 
j ' ' * shortening 

■ii 

0 

44 

2 

Traction on 
inclined plane 

Tongue broke off 

7 months 

6 1 7,2/34 lb T B hip 

2J 

0 

91 

14 

Traction on 
inclined plane 

None 

3J months 

7 [ 29 5,34 13 ^Jahmited 

fracture - 

0 



Traction on 
inclined plane 

F-vternal popliteal 
ner\ e paresis 
Reco\ered m 6 
months 

6 months 

i 

8 15 6 34 12 ^'^lalumted | ^ 

1 1 fracture | 

1 

0 

2 

24 

Traction on 
inclined plane 

Refracture at a 
louer le%el 2 
months after 
discharge 

H 

9 



1 

1 

21 

Traction on 
inclined plane 

Fleeting external 
popliteal none 
paresis 

3 months 

10 

5/7/34 

jg Congenital 

shortening 

o 

O 

1 

1 

4 

Traction through 
tibia Distraction 
through ilium 

Upper uire cut 
out IMarked stiff- 
ness in knee 

6 months 

11 

27/7/34 

13 

T B hip 

2] 

0 

2J 

1 

Traction on 
inclined plane 

Some residual 
knee stiffness 

4 months 

12 

— 

1 

1 Infantile 
' paralj sis 

li 

J 

2 

u 

Traction on 
inclined plane 

None 

4 months 

13 

14/5/35 

13 

T B hip 

2i 

1 

34 

3 

Traction through 
tibia Distraction 
through upper end 
of femur 

External popliteal 
ner\ e paresis 

Reco\ ered m 7 
months Residual 
stiffness in knee 

6 months ' 

14 

23/6/36 

14 

T B knee 


J 

24 

2 

Traction through 
tibia Distraction 
through upper end 
of femur 

None 

5 months 

15 

2/8/36 

12 

Congenital 

shortening 

Dislocated 

hip 

2 

H 

3+ 

4 

Traction through 
tiDia Distraction 
through upper end 
of femur 

Upper i\ ire greater 
trochanter cut out 

5 months 

16 

19/10/36 

15 

T B hip 

3 

1 

4 

2 

Traction through 
tibia Distraction 
through upper end 
of femur 

Residual stiffness 
in knee 

9 months 
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FCiVIORAL length KNING — coutuiiicd 


1 

1 

\gc 

Di ignosis 

In inches 

! 

1 

1 

1 Alcthod 

1 

1 

Complications 

Time before 
full w eight- 
bearing 

^0 

DtU of 
opcntion 

Shoi telling 

Lengthening 

obtained 

I emur 

Tibia 

Total 

17 

26/7/37 

17 

OsU oin-\ clifis 
of femur 
InfTulilc 
jnnh ''IS 

1 

2 

! 

2 1 4 

1 1 

2 

fraction through 
tibia Distraction 
through middle 
of femur 

Sepsis in wound 

6 months 

IS 

7/9/37 

11 

Infantile 
jnnlj SIS 
Dislocntccl 
liip 

1 

3J 1 0 

1 

3J 

H 

\ 

Traction through 
tibia Distraction 
through upper end 
of femur 

Decalcification of 
the femur and the 
tibia 

11 months 

19 

16/10/37 

10 

Congenitil 

shortening 

6 

! 

i 

1 0 

1 

1 

6 

1 

' 2 

Traction through 
tibia Distraction 
through upper end 
of femur 

Distraction at 
knee joint Rapid 
return to normal 
w ith full move- 
ment 

6 months 

20 

7/10/3S 

14 

T B hip 

u 

0 

ij 

i 

Traction through 
tibia on inclined 
plane 

None 

3 months 

21 

14/10/38 

17 


3 

1 

4 

2 

Traction through 
low er end of femur 
Distraction 
upper end of femur 

Temporary loss of 
flexion in toes 

5 months 

22 

27/1/39 

13 

TB hip 

2 

1 

3 

2 

Traction through 
lower end of femur 
Distraction 
through upper end 
of femur 

Some residual 
stiffness in knee 

6 months 

23 

16/6/39 

21 

TB hip 

2 

1 

3 

3 

Traction through 
low er end of femur 
Distraction 
through upper 

end of femur 

Paresis external 
popliteal nerve 
Recovered in 5 
months 

3 months 

24 

25 

12/10/40 

22 

iSIalunited 
fracture of 
femur 

2 

0 

2 

H 

Traction through 
centre of femur on 
inclined plane 

Some residual 
stiffness in knee 

5 months 

17/1/41 

12 

Malunited 
fracture of 
femur 


0 



Traction through j 
tibia on inclined 
plane 

Paresis external 
popliteal nerve 
Recovered in 4 
months 

4 months 

26 

19/12/41 

22 

TB hip 

2 

1 

3 

1 

Traction through 
low er end of femur 
Distracti on 
through upper end 
of femur 

Marked residual 
knee stiffness 

12 months 

27 

16/1/42 

10 

TB hip 

2i 

1 

3* 


Traction through 
tibia on inclined 
plane 

None 

4 months 

28 

2/10/42 

16 

T B hip 

3 

1 


1 

Traction centre of 
femur Distraction 
upper end | 

None 

7 months 
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FEMORAL LENGTHENING— 


Case 

No 

Date of 
operation 

Age 

Diagnosis 

In inches 

Method 

Complications 

Time before 
full w eight 
bearing 

Shortening 

Lengthening 

obtained 

Femur 

r* 

H 

Total 

29 

— 

35 

T B knee 

2 

1 

3 

H 

Traction through 
tibia on inclined 
plane 

None 

4 months 

30 

17/9/43 

14 

Congenital 

shortening 

•^4 

0 


2 

Traction centre of 
femur Distraction 
upper end of 
femur 

E-s-ternal popliteal 
ner\ e paresis 

Recoi ered in 4 
months 

5 months 

31 

7/9/42 

16 

klalunited 

fracture 

2 

0 

2 

H 

Traction centre of 
femur Distraction 
upper end of 

femur 

Slight sepsis 
upper wive 

4 months 

32 

14, i?/15 

20 

Dislocated 

hip 


0 

IS 

2 

Traction centre of 
femur Distraction 
upper end of 
femur 

Some residual 
knee stiffness 

4 months 

33 

i 1 

3o,,;4e , ,9 , 

3 

U 

44 

14 

Traction tlirough 
centre of femur on 
inclined plane 

None 

4 months 

34 [ 14/12 i 16 

1 ! 

Septic 

arthritis hip 

I 

2 


1 

Traction through 
centre of femur on 
inclined plane 

None 

5 months 

35 

i 

13/11/45 14 

i 

1 

Osteom^ ehtis 
of femur 
Dislocation 
of hip 

34 

0 

34 

1 

Traction lower 

end Distraction 
upper end of 

femur 

Upper tongue 
broke 40 degrees 
m 0 \ e m e n t in 
knee after 18 
months 

6 months 

36 

20/1/47 

15 

Infantile 

parilvsis 

34 

24 

6 

2 

Traction lower 

end Distraction 
upper end of 
femur 

None 

7 months 

37 

11/1/47 

20 

1 B Knee 


2 

44 

2 

Traction through 
tibia Distraction 
tlirough upper 

femur 

None 

9 months 

38 

21/1/47 

10 

Malunited 

femur 

1? 

0 

1? 

12 

Traction through 
centre of femur on 
inclined plane 

None 

4 months 

39 

9/6/47 

15 

TB hip 

3 

3 

6 

2 

Traction through 
centre of femur on 
inclined plane 

None 

3 months 

40 

25/6/47 

6 

Malumted 
fracture of 
femur 


0 

1} 

1 

Traction through 
tibia Well leg 

counter-traction 

None 

1 month 




A\ erage 
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to cklat, except that (iiiee weic in cases of congenital shortening of the tibia xinth 
absent libnla In these tince cases tlicie wen gams of three and a quarter inches, three 
and a lialf inclics, and foiii and a quarter inches nspectively The gams m the other cases 
of delaiecl union were, howeier, lelativelv sniall 

In two cases, botii log bones became grossh decalcified No explanation w'as forthcoming 
and union was only slight^ dclaj cd One suffeiecl a fiacture just above the ankle whilst the 
apparatus w as being reniox ed 1 his united m good position, and normal mobility returned 
to the ankle joint without further dela} 

box of sixteen x ears, who had his femur elongated two and a half inches for a malunited 
fracture, w as m\ olx ed m an accident and broke it again at a lower level two months after 
discharge It was reported that the accident w'as of such seventy that the femur xvould 
probablx hax e fractured even if it had been normal 

There were three cases of bone sepsis Each w'as an example of osteomyelitis of the 
tibia, quiescent for man}^ 3 'ears Sepsis w as slight and healing took place after the separation 
of a small flake sequestnim from the front of the tibia, wuth no delay m union 

Reaction of muscle to lengthening — Muscles react badly to stretching The}'^ offer httle 
resistance, but it is difficult to maintain their nutntion, especialty m the low^er leg As soon 
as thej are in moderate tension the patient finds it difficult to maintain toe movements By 
the time the apparatus is remox ed there is a marked degree of muscle wasting Since, however, 
most below-knee cases have had infantile paralxsis, and usually hax^e a stabihsed foot, or 
one w'hich wall hax’^e to be stabihsed, this wasting is not of primary importance Above the 
knee it is easier to keep the muscles xvorking, and a wandow may be cut m the plaster m 
order to give faradic stimulation to the quadneeps 

Reaction of periosteum, membranes, and fascia — Probably the most resistant structures 
to stretching are the penosteum, the interosseous membrane, and the deep fascia It is for 
this reason that manj' waiters advocate free dixasion of these structures It is doubtful, hoxv- 
ex er, if the adx antages so gained outweigh the many disadvantages If a positix^e method 
of elongation is employed, great resistance can be overcome It is likely that the pain xvhich 
is expenenced anses from stretching of these structures, and that the rate of elongation 
must be adjusted accordingly 

Reaction of blood-vessels to lengthemng — The blood-xmssels appear to be able to with- 
stand much stretching, proxaded that it is done sloxvly In not one case in this senes xxms 
there an}^ hint of vascular embarrassment, apart from local skin anaemia due to uneven 
pressure 

Reaction of nerves to stretching — The nerves are less immune than the artenes It xvould 
be thought that a senes such as this should offer a satisfactory field for the study of nerve 
stretching Unfortunately, the results have been inconclusive In a large proportion of 
cases, nervous damage already existed, so that observation of the effects on motor poxver 
could not be assessed In cases m xvhich normal function xvas present, observation of toe 
movements xvas earned out Here, hoxvexmr, difficulty xvas encountered In low er leg cases, 
as length increased, the toes became drawoi into plantar flexion, and it xx'as difficult to 
distinguish betxveen inabihty to dorsiflex through nerve failure, and inabilit}'^ to dorsiflex 
through increased tension of the flexor tendons Three cases had temporary hx^poaesthesia 
in the toes, otherxxase there xvas no sign of interference xxath the internal popliteal nerxm 
Definite signs of external popliteal pals}^ xvere seen m fourteen cases — six in femoral and 
eight m tibial lengthenings Of the cases of femoral lengthening, tw o w ere malunited fractures 
xxhere the limb xx^as being restored to normal length, one after onty one inch, and the other 
after one and a half inches increase had been gained In the other four, there had been 
an increase of oxmr tw o inches in length before paratysis appeared The longest time taken 
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for full recoverj" was seven months In tibial cases the loss in conductivity was transient, 
all cases recovenng before the apparatus was removed The increase m length before 
the nerve was affected vaned from one and a half inches to four and a quarter inches The 
^’ulnerablht5^ of the external popliteal nerve to stretching maj^ be explained b}'^ its fixation 
where it vnnds around the neck of the fibula It must be remembered, however, that in below - 
knee cases the degree of stretching of the nerv'^e is much less than half the lengthening of the 
bone, because the muscles recen e their nen^e suppl}'^ m the upper half of the leg In aboie 
knee cases, the nen^e is stretched to an extent equal to the elongation of bone It is capable 
of stretching from the point of its emergence from the pelvis to the neck of the fibula, if not 
over a greater length, but mostl}^ below the bifurcation of the sciatic nerve Two nen^es lost 
conductivit}? after less than two inches of stretching, tw o at two inches, and two at three inches 
In many cases, up to tv o and a half inches was gamed vnthout nerve involvement No nerve 
survnved over two and a half inches of lengthening It can therefore be stated fairly that 
the external popliteal nen e and the component part of the great sciatic nerve may be stretched 
two inches m the thigh over a penod of four to six weeks without losing conductivity, and that 
it maj be stretched three inches with onlj temporar} impairment 

Reaction of the joints — In femoral lengthening it was the rule for the knee joint to stiffen 
temporanl} , especiallj if one of the traction wires w as placed an3w\ here near the joint, whether 
abov e or below The stiffness usuallj' passed off after a few' w eeks of exercise, but it persisted 
in ten cases, six regaining 90 degrees of movement m a 3 ear, and four in less than a 3'ear 
(one of these having had onl3 90 degrees before operation) In the worst result, 40 degrees 
of mov ement w'as regained within six 3 ears The knee is usuall3’' unaffected in cases of tibial 
lengthening One case, in which there had been previous femoral lengthening, stiffened 
temporanl v One other w as a little stiff for a few weeks In one case there was temporal}' 
ankle stiffness The hip was nev'er affected 

StihluKaaon of the fibula — In tibial lengthening the fibula often lagged behind the tibia, and 
this w as not prevented b3 dividing the bone in tw o places instead of one Usually the head 
was displaced downwards This had no obvious effect on the external pophteal nerv'e, in 
fact, it probabh eased tension in the nerv'e Once the lower end of the fibula was displaced 
upwards for about one inch (Fig 8) The foot did not deform, and no other change 
was seen m the ankle joint 

Skin soreness and sloughing — Skin soreness occurred m a few cases This, however, is 
behev ed to be due to errors of technique w'hich could hav'e been av'oided, because if proper 
attention is paid to the patient’s complaints the affected area can be reliev'ed of pressure 
before permanent damage is done There was trouble from sloughing along the leg woun in 
tibial elongations when a gam of three inches or more was attained This was thought 
be due to local anaemia from excessiv'e skin stretching The onl3' permanent effect was 
w'lde scar Sepsis along a traction ware occurred twace This was in the daj's 
chemotherap3' was av'ailable One cleared rapidty and permanentl3’’ The other 
as a shghtty discharging sinus m the upper part of the thigh, but did not prevent 
patient from being called up for mihtar3’’ servace 

Difficulties in leg lengthening — The difficulties which hav'e been encountered 

1) Irufemoxal Jengthemng ±he -upper ware, if placed too high, gradualty cuts out of the 
AU wires should be inserted through compact bone 

2 ) In four cases, one of the bone tongues broke off This has occurred on no more 
occasion smce an oblique osteotom3' has been used instead of a Z osteotom3' Other v 
hav'e reported this accident, and hav'e thereupon giv'en up the attempt at 
Howev'er, smce the penosteum was nearl3'^ intact it was thought safe to proceed an 
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cases did well In one tibia a gap of three inches was opened, it filled with bone and became 
firm enough for full wcight-bcanng in fixe months 

I) There ma}' be doubt as to whether the fnigwents have separated completely To ensure 
that the} liave sejiarated the fragments should be gently mobilised, but too much movement 
IS unwise, because soft tissue damage is to be ax oided A small stnp of undivided bone may 
prevent distraction 


CONCLUSIONS 

1 Txvo inches of lengthening max be gamed m the femur, and three inches in the tibia and 
fibula, xx'ithout complication 

2 More than this may be secured at the risk of temporary external popliteal paresis 

3 Lengthening of the tibia and fibula is more certain and more easy to control than 
lengthening of the femur 

4 Traction, and counter-traction through the bone, xxath complete lateral ngidit}', arc 
essential to success 

5 In applying this technique to the femur there is a danger of knee stiffness The farther 
from the knee the skeletal traction pins are inserted, the less is the nsk The operation should 
therefore be planned as high as possible in the shaft of the femur 

6 The most delicate structure, and the one least tolerant of stretching, is the external 
pophteal nerx'e 

7 An oblique osteotomy, started b}'’ closely spaced dnll-holes, is the best 

8 Certain vascular complications expenenced by other surgeons are attnbutable to 
subpenosteal bone exposure, and to dixuding the periosteum and fascial structures 
transversely 
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ARTHRODESIS OF THE ANKLE JOINT 


Experiences with the Transfibular Approach 
J CRA^^FORD Adams, London, England 

Assistant OUhopacdic Surgeon St Hlaiy s Hospital 
Fonneily Chief Assistant Oithopaedic and Accident Depat tnien' the London Hospital 

The transfibular approach for arthrodesis of the ankle joint has in recent years been 
adopted as the standard procedure at a number of orthopaedic centres At the London 
Hosjntal it has been employed in ever3^ case requiring ankle fusion dunng the last four years 
The time maj^ thus be opportune to record the technique of the operation and to form an 
estimate of its value 


TECHNIQUE OF TRANSFIBULAR ARTHRODESIS 

An incision, five inches in length, is made over the lower third of the subcutaneous 
surface of the fibula (Fig 1) It is prolonged downwards to a point half an inch distal to the 
tip of the lateral malleolus The fibula is exposed subpenosteallj'^ and dmded three to four 
inches from its lov er end (Fig 2) The distal fragment is removed and prepared for use as 
an onlaj graft by splitting off the inner cortex throughout its length After stnppmg 
ligamentous tissues from the lateral aspect of the low er end of the tibia the ankle jomt is 
clearlv exposed in the lower half of the w'ound The articular cartilage of both tibia 
and talus is then erased dowm to vascular bone, w'orkmg from the lateral side with a gouge 
or osteotome Trimming of the bones is earned out m such a manner that when the 
intervening gap is closed the foot rests m the optimal plantigrade position with a few degrees 
of equinus Small spaces remaining betw’een the bone ends are filled with cancellous bone 
chips A bed is prepared for the fibular graft b}'^ freshening the lateral aspect of the tibia 
and astragalus (Fig 3) The cancellous aspect of the giaft is applied to the graft-bed, bndgmg 
the joint space The graft is secured bj”^ three screw's, tw'o of w'hich gnp the tibia and one 
the astragalus (Fig 4) The w'ound is closed and a plaster is applied Weight-beanng m 
plaster is encouraged w'lthm a few' w'eeks of operation After tw'elve w'eeks, the plaster is 
removed for clinical and radiographic tests of fusion 


ANALYSIS OF THE RESULTS 

Thirtj' cases have been studied In tw'enty-eight there w'as successful pnmary 
m an average penod of thirteen w'eeks Illustrative senes of radiographs in tj'pical case 
are show'n m Figs 5 to 8 

[* The technique of arthrodesis of the ankle joint by tlie transfibular approach vith (.gjus 

to the tibia and talus (or in the case of tibio-calcaneal fusion ^Mth grafting of the fibula to t 
and calcaneus) r\as developed six or eight years ago in the orthopaedic serMce of the Kov ggnstant 
That service r\as characterised by a magnificent team spirit in -which exchange of „ simple®”'^ 

that to this day none of us know s w ith certainty w ho first concei\ ed the brilliant '4ea o ^ sing'® 

effective operation Neither does any one of us believe that it is important to attach the 0 Scott 

surgeon to a particular operation But if credit must be attached it should be shared by J served 
of Oxford James Armstrong of London and John Crawford Adams of London all ot w 
orthopaedic specialists in the Royal Air Force Orthopaedic Service — Editor ] 
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Fig 2 


Technique of transfibular arthrodesis of the ankle joint A five inch incision 
IS made o\er the lower third of the fibula (Fig I) The fibula is exposed It 
IS di\ ided in Its lower shaft andremo\ed (Fig 2) 



Fig 3 



Fig 4 


Articular cartilage is remo\ ed from the joint The bone spaces are packed 
with cancellous chips and the lateral surfaces of the tibia and talus are 
freshened (fig 3) The fibular fragment after being split to expose its 
cancellous surface is screw ed in close contact w ith the tibia and talus (I ig 4 ) 
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1 iG 9 Fig 10 

Diborq inis \ti(iT of an ani le joint after a gunsJiot wound Artlirodesis of the subastragaloid 
lomt Iml ilr<.a<,l\ been performed (1 ig 9) Attempted fusion of the ankle joint by means 

of fibular grafting failed (Fig 10) 




Fig 11 


Fig 12 


At a SI L md operation rigid immobilisation was secured by means of a three tune 

acros, the joint from below (Fig 11) The nail was removed after fourteen weeks uj 

there w as sound fusion (Fig 12) 
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In l\\o cases Ihcie was failinc of fusion and secondarj^ operations were required These 
two failures aie instiuctue in tiiat they illustiatc important practical considerations 

Case repot t — V nnn igcil 1(5 i c irs \\ as admitted for treatment of a painful and disorganised ankle joint 
resulting from in old gunshot \\ound (1 ig 9} Arthrodesis of the subastragaloid joint had previously 
been performed and tlicic was imjnirmcnt of mid t irsal moaement Four months after arthrodesis of 
the ankle joint there was no radiogr ijihic c\ idenee of bone fusion (Fig 101 At a secondary operation 
the bone surfaces weie freshened cincellous bone chips were packed around the joint, and a long three- 
flanged nail was dnaeii uji from the lower surface of the os calcis into the tibial shaft (Fig II) After 
immobilisation in jilaster for fourteen weeks there was sound bone fusion 

Tins case illustrates the importance of protiding ngid immobilisation after arthrodesis 
of the ankle joint m patients w’hose subastragaloid or mid-tarsal joints have previous^ 
been fused The probable cause of failure of primary fusion of the ankle was that ngidit}^ 
of the subastragaloid joint, and associated stiftness of the mid-tarsal joint, permitted the 
transmission of slight forefoot movements to the ankle during walking, with consequent 
sheanng strain at the site of arthrodesis In three subsequent cases m this senes, in which 
subastragaloid fusion had previously been earned out, particular care was taken to prevent 
sheanng movements bj appljang a closelji^ moulded plaster extending w'ell forw^ard under 
the forefoot, and b}' defemng w'eight-beanng until tw'elve weeks from the time of operation 
These cases show ed satisfactorj^ bone fusion on removal of the plaster at the fourteenth week 

The other failure in this senes w'as due to an error of technique 

Case report — A female patient weighing sixteen stones (224 pounds) was admitted for treatment of painful 
osteoarthritis of the ankle resulting from an old fracture with malunion 'Vrthrodesis was performed but 
post-operati\ e radiographs showed that the apposition of bone surfaces was poor The transplanted fibula 
had not been applied in close apposition to the tibia and talus and an appreciable gap was obvious in the 
radiographs Six months after operation there was no eeidence of bone fusion A secondary operation 
was performed the bone ends were freshened and cancellous bone chips were packed firmlv between and 
around the joint surfaces Satisfactorj' fusion w as then obtained after five months of plaster immobilisation 

There is little doubt that m this case the failure to secure primary fusion was due to 
inadequate apposition of the bone surfaces This failure emphasises the importance of careful 
technique in shaping the bones m such a manner that there is close contact over a tvide area 
It suggests also the adtnsability of packing cancellous bone chips firmlj' around the joint 
and into anj^ small spaces that maj^ be left between the bones 

DISCUSSION 

With careful technique the transfibular approach for arthrodesis of the ankle joint can 
be rehed upon It is a method which has the ment of simplicity Clear exposure of the 
articular surfaces is readily obtained The onlaid fibular graft gives sound stability and affords 
a scaffolding for the formation of a stout bone badge across the joint Close contact between 
the tibia and astragalus is essential, and the packing of cancellous bone chips around the bones 
is an advantage 

Mdien arthrodesis of the subastragaloid-mid-tarsal joint has previously been performed, 
or IS performed at the same time, particular care is necessary to ensure that sheanng strains 
are not transmitted from the forefoot This demands ngid immobilisation The plaster 
should extend well forw^ard beneath the forefoot, and weight-beanng should be deferred 
until ten or twelve w'eeks after operation An alternative procedure w'hich gives adequate 
fixation is the use of a long three-flanged nail dnven upw'ards from the low'er surface of the 
calcaneus into the shaft of the tibia 

SUMMARY 

The technique of the transfibular approach for arthrodesis of the ankle joint is desenbed 
The results of this operation in a senes of thirty cases show's that the procedure is reliable 
if the technique is carried out faithfull}' The tw'O cases m which a first operation failed can 
both be explained bj' errors of technique or after-treatment 
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NAILING THE FEMORAL NECK BY A SIMPLE METHOD 


V J Kinsella, Sydney, Australia 


Since nailing was introduced in the treatment of fractures of the femoral neck, many 
mstruments have been deinsed for directing the nail, but expenence has shown that they 
cannot replace judgment and skill Many surgeons have therefore reverted to simple methods 
The work of Geckeler, Austin Moore, Tdson, Ransohoff, Gaenshn, and Ghssan has 
shown that the fracture may be fixed efficiently, and rotation and angulation prevented, by 
two or more carpenter’s nails or screws made of vitallium or rustless steel Such methods 
infhct the least possible injury on the femoral head, a matter which is of decisive importance 
when regard is paid to the frail circulation in this fragment Trauma to the soft parts, 
exposure of tissue, and nsk of infection can also be reduced Some other complications of 

nailing are eliminated, such as catching of the 
guide wire in the cannula of the nail, and tilting 
of the femoral head when it is first struck by the 
massive flanged nail 



i! 
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AUTHOR’S METHOD 
The few instruments required are shoira in 
Fig 1 The two punches have their ends shghtlj 
hollowed Two nails are used in most cases, some 
times three The simple method to be descnbed 
may;- however be used for the introduction of three 
flanged nails, preferably’^ of the sharper and less 
massive onginal type 

The patient is given morphia gr J An hour 
later a local anaesthetic (novocaine i per cent 
with adrenalin) is placed around or even into the 
fracture site through three points Through one 
point, half-way between the tip of the great 
trochanter and the iliac crest, the anaesthetic 
solution IS placed above and lateral to the fracture 
Through a second point, about tw'O inches belo" 
the inguinal ligament, and lateral to the femoral 
arteryq the solution is placed below^ and in front o 
the fracture If the joint is distended wth bloo 
the solution may^ be injected into the synona 
cavity'^ Through a third point, on the lateral aspec 
of the thigh near the lower margin of the greater trochanter, the solution is placed behm 
the neck of the femur and in the soft tissues over the low^er part of the trochanter and t 
upper shaft 

The fracture is reduced on an orthopaedic table by' the Leadbetter and Whitma 
manoeuvres The feet are bandaged to the foot pieces wuth the limb in abduction and fu 
internal rotation Reduction is confirmed by radiographs in tw'O planes 

Introduction of the nails is the next step The points for insertion are selected on ^ 
radiograph An assistant determines the length of nail by measunng in the antero-posten^^ 
view the distance between the circumference of the head medially and the cortex o 
shaft laterally where the nails are to he To allow for magnification with a twenty-five in^^ 
target-film distance and a patient of average size, two or three centimetres are 
from these measurements The amount subtracted is greater (3 6 cm ) in big patients 
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Fig 1 


Instruments used in author s simple 
method of nailing the femoral neck 
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Fig 2 


Four jears after nailing In later cases the nails 
i\ ere dm en parallel 



Fig 3 

One month after nailing 


nails thus selected, when driven home, are found to be a little longer than the depth of bone 
to be traversed Their heads project slightly into the soft parts, but not be3mnd the fascia 
lata or sufficiently to cause irritation The lower nail is longer than the upper nail It is 
convenient to select nails of different diameter m order to distinguish them in the lateral 
radiograph 
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refer to preliminarj^ pain caused by carrwng the point of the needle laterally, and this could 
be explained readily by direct nerve contact Johnston (1908) showed that in the thoracic 
region these branches “ pass downwards, inwards and backwards superficial to the multifidus 
spinae muscle, until the}^ reach the spinous processes of the upper thoracic vertebrae Before 
becoming superficial the} descend by the sides of the spinous processes a distance which gets 
gradual!}^ greater as we pass from the first to the lowest member of the senes, the nen^es 
increasing m length ” (Fig 2 ) In the thoracic region, therefore, injection near the mid-hne 
would be almost certain to affect these nerves Lower down, however, m the lumbar region, 
they “ run close to the articular processes of the vertebrae and end m the multifidus ” (Gray’s 
Anatomy 1946) If, then, the results are due to stimulation of the medial branches of the 
postenor pnmary diwsions of spinal nerves, injection of hypertonic saline near the mid-line 



Diagram of tnns\crse section througli a thoracic \ertebra 
(adapted from Spalteliolz) If the technique of Lewis and 
Kellgren is followed the portion of the medial branch of the 
postenor primarj' dnision of the spinal nerce lung within the 
cross hatched area is liable to be directh affected bj^ the 
injected saline 


should elicit pain more readily m the thoracic region than in the lumbar region On the other 
hand, if the results are due to stimulation of mterspmous ligaments, the reverse should ho 
good, ovung to the larger size of these structures m the lumbar region 

But, since neither Kellgren (1939) nor Lems and Kellgren (1939) made ^ 

measurements of the position of the point of the needle, there remains another possi i y 
It may be that the " tough mterspmous ligament ”, or the " deep ligament whic 
encountered to one side of the mid-line, was m fact the ligamentum flavum Jf this 
there is a distinct chance that in some cases the injected saline affected the postenor n 
root itself, since Falconer, Glasgow, and Cole (1947) demonstrated that extrathec 
roots in the lumbar region can be injected by means of a needle inserted about h an 
from the mid-lme and directed straight forwards through the ligamentum flavum ^ 
These facts cast doubt on the validity of Lems and Kellgren’s assumption 
results were due simply to stimulation of the mterspmous ligaments 
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EXPERIMENTAL STUDl 

In a pielinnnai}' study of the piobleni, 0 per 
cent saline Mas injected in vaiious sites and at 
\anous depths in the liimbai and thoiacic legions 
of the backs of a mimbci of \ okintecrs fhe injections 
Mere made on the X-raj table, the needle being inserted 
through a small intradormal button of 1 per cent 
novocaine Hie ma\inium quantit} of saline injected 
in any one situation Mas usually 0 3 cubic centimetre, 
in conformit} Mith the procedure of Lenis and 
Kellgren , but in some instances 0 6 cubic centimetre 
M'as injected Before injection, the point of the needle 
Mas moved shglitb in the tissues both vertically and 
honzontallj , and the sensations m ere noted The 
excursion of the point Mas not actually measured, 
but it must have been small because in all cases the 
point laj^ at a depth of 1 centimetre or more, and it 
M’as not MithdraMn In other expenments no injection 
M’as made, but the point of the needle M’as used as a 
probe, being partlj M’lthdraM’n and reinserted at inter- 
vals m order to search a considerable area thorough^ 
The position of the point at any desired moment M'as 
determined bj’ taking one lateral radiograph, and tM'o 
antero-postenor radiographs, M'lth a tube shift of 10 
centimetres, in order to give adequate parallax In 
some instances fluoroscopic screening M’as used 

Observations — The importance of radiographic 
control M’as soon established, because M’lthout its aid 
it ivas found very difficult to predict mth accuracy the 
position of the needle point Indeed in every case it 
M’as found necessary to confirm the position of the 
needle point before injection, instead of simply using 
radiography as a check The technique M’as time- 
consuming, but the position of the needle M’as never 
in doubt In most cases, passage of the needle through 
deep tissues was not accompanied by discomfort other 
than a sense of vague “ pushing,” but in a few instances 
dull, unpleasant, aching pain was felt locally near the 
mid-hne On each such occasion radiographs shoM'ed 
that the point of the needle M'as m contact with the 
vertebra above or below, and this pain may be 
attributed therefore to stimulation of the periosteum 
by the needle point 

It was found that intervertebral injection of 0 3 
cubic centimetre of 6 per cent sahne made m the 
loM’er thoracic region, M’lth the needle point at depths 
varying up to 3 centimetres and as near the mid-line 
as possible, always caused pain M’hich M’as felt locall} 
and was also referred to the distnbution of the spinal 
segment It M’as usuallj’ felt on one side of the bod\’ 



Tig 2 

Diagram sho\\mg the deep 
course (m one subject) of 
those branches of the posterior 
primary divisions of the spinal 
nen es w hich e\ entually be- 
came cutaneous Contrast 
tlieir position relatue to the 
mid line in the thoracic and 
in the lumbar regions Note 
that muscular branches are 
not indicated in the drawing 
(after J ohnston) 



Tracing from control radiograph of mid 
line injection in the lumbar region 
indicating the position of the needle 
point in the interspinous ligament 
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onl}^ though occasionally local pain transgressed the mid-lme and was felt on both sides 
If the needle was accuratel}^ placed in the mid-hne the intensity and duration of the resultant 
pain were small , but if the point deviated even a few miUimetres to one side, the pain, though 
similar m distnbution, vas much more intense, it lasted longer and it was accompanied by 
referred deep tenderness and cutaneous hyperalgesia In fact it corresponded closely to the 
description given by Kellgren (1939) With the point of the needle half a centimetre from 
the mid-lme, an injection of 0 1 cubic centimetre at a depth of 2 centimetres was sufficient 
to produce well-marked referred pain lasting for five minutes, deep tenderness lasting fifteen 
minutes, and cutaneous h} peralgesia persisting for ninetj’' minutes It should perhaps be noted 
that an injection of sodium penicillin (20,000 units per cubic centimetre m distilled water) made 
into the same site, later reproduced the whole clinical picture except that it was of bnef duration 
In the lumbar region, where the mterspmous ligaments are thicker and more readily 
injected, it vas found that injection of 0 3 cubic centimetre of saline exactly in the rmd-hne 
gave nse onty to mild local discomfort, and sometimes to no subjective sensation at all 
An injection of 0 6 cubic centimetre was required before much pain was produced, even then, 
though of charactensticall}' unpleasant quality, it w'as confined to a local area and ivas not 
referred segmentalty In one case a senes of stimulations w’as earned out betw'een the third 
and fourth lumbar vertebrae, each stimulation by the point of the needle being progressively 
more lateral Not until the needle" point was 3 centimetres from the mid-hne, at a depth of 
2 centimetres from the skin, w'as there referred pain, and an injection earned out at this point 
gave results similar to those desenbed for the thoracic region 

It should be mentioned that, wdiereas in thoracic injections there w'as little or no sense 
of resistance, lumbar mid-hne injections were accompanied by'^ much resistance, suggesting 
that the fluid W'as being injected into dense tissue Furthermore, local pain produced by 
injections m the mid-hne in this region tended to persist, m one subject after an injection of 
0 6 cubic centimetre there w'as considerable disability^ for a penod of tw'enty^-four hours 
Dunng this time there w'as never radiation of pain , it remained confined to the onginal site, 
around and just distal to the needle, and it retained its unpleasant quality’- The persistence 
of the pain may^ be attnbuted to disruption of the ligament by’ the injected fluid, and it is 
interesting to note that an injection of novocame into the site was temporanly successful 


m abolishing the pain 

Summary of experimental observations — To summanse it mav be stated that in the 
thoracic region, injections made as nearly as possible m the mid-hne caused referred pain 
much less readily than injections to one side of the mid-hne In the lumbar region injection 
of as much as 0 6 cubic centimetre of hy’pertomc saline into the mterspmous hgament m 
the mid-hne failed to cause referred pain, it caused only’ local pain m the back Only 
the needle point w'as earned laterally’ to a distance of about 3 centimetres w’as referred pam 
caused m one case by injecting 0 3 cubic centimetre of saline at a depth of 2 centimetres 
It may therefore be said that m this senes of expenments the results w’ere consistent 
the hypothesis that referred pam is caused by direct stimulation of nerve trunks, an 
inconsistent wuth the view that it is due to the stimulation of mterspmous ligaments 


DISCUSSION 

Our results do not support the contention of Lewis and Kellgren that stimulation of a^ 
mterspmous hgament by’ injection of hy’pertonic saline is capable of causing reterre f 
in the distnbution of the spinal segment innervating the hgament The results of 
hy’pertonic saline close to the mid-hne m the thoracic and lumbar regions cannot be exp 
on this basis Furthermore, repeated failure to produce segmental pam by’ the mjec 
relatively’ large quantities of sahne exactly’ m the mid-hne of the lumbar region cons i 
ewdence against the theory’ On the other hand, the findings are explained easi y i 
assumed that they’ are due to direct stimulation of a nerve trunk in the vicinity’ 
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Lewis aiul Kcllgitn obscn'c lliat thcie is no possibility of direct stimulation of spinal 
nencs,” but they gne no support for this stittment other than that the stimulus is " local," 
and that “ the response is invaiiable and immediate " It has been pointed out that the first 
of these leasons is misleading, ow'ing to the relatnely wide spread of saline after injection 
into a muscle, and the second could be used with equal force to sustain the opposite 
contention Kellgren (19.1S) tries to distinguish the subjective results of stimulating nerve 
trunks and muscle bv obsenmg that wdien Inpertomc saline is injected into a muscle and 
gn es nsc to a sensation of burning pain and jnns and needles m the cutaneous distnbution 
of a ner\e trunk, this sensation is ‘ stiikingU different from that produced by saline injected 
into muscle ” he attributes such pain to the stimulation of a nerve Nevertheless, both 
sensations are, in fact, the consequence of injecting saline into a muscle, and both are 
presumabl} conducted to consciousness b_\ stimulation of sensory nerves m the muscle In 
effect, therefore, both t^ pes of pain ha\ e a similar etiologj , the difference being one of degree, 
and the more unusual type of pain is perhaps attnbutable to the injection of hypertonic 
saline directlj into the substance of a mi\ed nerve trunk rather than into the immediate 
ncmit3'- of the nerve In this rni estigation there appeared to be onlv one type of pain, but 
it vaned greath' m intensitj according to the exact position of the needle This finding may 
be interpreted as being due to the vamng distances from the nerve trunk at w^hich injections 
were made In short, there appears to be no vahd evidence against the assumption that pain 
produced b}?^ injecting hvpertonic saline near the mid-hne of the back is due to direct 
stimulation of one or more of the local nerve trunks 

Kellgren (1942) states that "the supraspinous hgament is intensely sensitive, the 
structures surrounding the neural arch are somewhat less so, and the vertebral bodies and 
discs are relativety insensitive ” The first two parts of this contention appear to be based 
on the results of injecting hvpertonic saline, for this reason they are open to question No 
evidence is offered in support of the third part Expenence of lumbar puncture does not 
suggest that the supraspinous ligament is " intensely sensitive " to types of stimulation 
other than chemical imtation In this senes of experiments, piercing or scratching the 
supraspinous hgament with the point of a needle caused neghgible pain 

Kellgren (1942) also maintains that stimulation of the supraspinous hgament causes 
local pain, w'hile the deep-lying structures surrounding the vertebrae give nse to segmental 
pain, and the intermediate muscle mass gives pain of “modified segmental distnbution " 
Elsewhere (1939) he remarks that the degree to which pain is localised depends on the depth 
from the body surface of the tissue under investigation superficial structures give nse to 
local pain, deeper structures (in the chest wall) "give nse to diffuse pain of segmental 
distnbution whether the structure stimulated be muscle, hgament or penosteum " In this 
statement there appears to be confusion betw'een the ability to localise painful stimuli and 
the occurrence of referred pain If these two factors are separated, the findings admit of a 
more simple explanation It is now assumed generaU}'^ that accurac}^ of stimulus-localisation 
in the skin is a function of the density of innervation (WeddeU 1945) There is no reason 
to suppose that it is otherwuse in deeper tissues, and since the density of innervation of these 
structures is far below that of the skin, it is not surpnsmg that localisation of painful stimuli 
should be less accurate (Femdel, Weddell, and Sinclair 1948) The relative accuracy WTth 
W'hich pain is localised after injection of hypertonic saline into the supraspinous ligaments 
is probably explained by leakage of fluid into the more densety innervated subcutaneous 
tissue On the other hand these hgaments are superficial, and even without radiographic 
control it is easy to make certain that most of the saline remains m the Mcinitv of the ligament 
itself, and that it does not penetrate far enough to stimulate the medial branch of the postenor 
pnmar}? dmsion The absence of reference of pain from the supraspinous hgaments ma}^ 
thus be explained In the case of muscles, it has already been submitted that pain produced 
by the injection of saline is the result of stimulation of the ner\e trunks Johnston (1908) 


VOL 30 B, NO 3 AUGUST 1948 



520 


D C SINCLAIR, W H FEINDEL, G WEDDELL, AND M A FALCONER 


showed that the medial branches of the postenor pnmary diwsions often communicate 
freelj^ with their immediate neighbours in a tortuous course through deep tissues (Fig 4) 
It IS therefore unlikely that stimulation of this network would always produce pain in a 
clear-cut segmental pattern This is probably the reason for the “ modified segmental 
distnbution ” descnbed by Kellgren Finally, it is hkely that injections made round accessible 
parts of the vertebrae will be poorl}’ localised if they do not stimulate a nerve trunk They 
are, however, capable of impinging upon the postenor nerve root itself, ivith the production 
of full segmental pain 

Elhott (1944) using KeUgren's technique, found much vanation in the site of reference 
of pain from the injection of h 3 rpertonic saline into the fourth and fifth lumbar " interspinous 
hgaments ” in different subjects It is interesting also to note that Gra}'- (1947) denied that 
pain produced b}^ this technique was referred on a segmental basis 

Kellgren (1942) argued that disease of the vertebral bodies seldom produced pain unless 
the neural arches were also involved, and (1941) suggested that localised k 3 ^phosis due to 
disruption of the nucleus pulposus might cause a vanetj'' of clinical syndromes “The 
stretched supraspinous ligament maj?^ become painful, producing local pain in the mid-hne 
of the back together with slight limitation of flexion and extension of the spine then the 



Lateral mcv of a dissection showing free communication between the medial 
branches of the posterior pnmarj’^ diMsions arising from different spinal ner\es 
in the thoracic region (after Johnston) 


interspinous ligament and hgamentum flatiim ma}^ become painful, giwng nse to deep pam 
of segmental distnbution together with great limitation of extension of the spine ” There is 
nothing by which to prove that this hj^pothesis is untrue, but on anatomical grounds it is 
not well founded Local lesions in the mid-line of the back ma}^ certainty cause profound 
disturbance — a fact of which both qualified and unqualified manipulative surgeons have 
long been aware Steindler and Luck noted that they were able to suppress referred pai" 
from such lesions by the injection of a local anaesthetic into the painful points Kellgren 
(1941) confirmed this finding in sciatic pain, but he noted that it was unusual for the signs 
and symptoms to be suppressed completely by this procedure, explaining his failure by the 
difhcultj^ in secunng complete anaesthesia of the deep-l 5 nng structures It is subnii 
however, that the reason for incomplete suppression resides not in this difficulty, but m 
failure to block local nerve trunks In short, the ewdence at present indicates that these 
lesions produce referred pain (which may simulate nsceral disease) by direct involve 
of some part of the segmental sensor}’’ nervous pathwa}- 

SUMMARY AND CONCLUSIONS 

1 The work of Kellgren (1939) and Lewis and Kellgren (1939) on the production of ^ 

pain by stimulation of structures near the mid-line of the back has been renew e ’ 
number of expenments have been earned out with the object of testing the validity o 
conclusions 
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2 On both anatomical and experimental grounds there is reason to believe that pain pro- 
duced in this manner does not arise, as uas assumed b}'^ Lewis and Kellgren, from imtation of 
the intcisjiinous ligaments, but is lather due to the stimulation of nerve trunks m the vicinity 
The views of Kellgren (101], 1042) on the etiology of pain in certain cases of sciatica, and on 
the part pla\ ed by intervertebral ligaments in the production of pain m the back, have been 
discussed The}^ hav e been show n to rest on an inadequate foundation 

3 Ihe importance in investigations of this kind of a detailed anatomical survey has been 
emphasized 

Our thinks ire due for tlie inMlinble issistince and interest of Dr A D Kemp and Miss Carmill of the 
Ridiologicil Depirtinent of the Ridtliffe Infirniirj Oxford We would also record our appreciation of 
the greit help rendered bj the \olunteers who participated in this ineestigation The expenses of these 
inxestigitions were defrijed by i grant to one of us (G W ) bv the Medical Research Council of Great 
Britain which is gntefully acknowledged 
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BENIGN GIANT -CELL SYNOVIOMA AND ITS 
RELATION TO “ XANTHOMA ” 

M J Stewart, Leeds, England 

Piofesso) tn the Depaiiment of Pathology, University of Leeds 

In recent }fears increasing interest has been taken in tumours of sjmovial ongin whether 
articular, bursal, or tenosyno^nal, and the literature has been ennehed by many notable 
contnbutions This communication is concerned pnmanlj’’ wnth the most frequent of these 
neoplasms, the so-called m 3 'eloid tumour of tendon sheaths or, as I prefer to call it, the 
benign giant-ceh s}mo\aoma, and especiall}' with its supposed relationship to “ xanthoma ” 
Most of these tumours arise from tendon sheaths, especial^ those for the flexors of the 
fingers and thumb There were fort}^ cases m the routine surgical pathological matenal of 
the General Infirmarj^ at Leeds dunng the j'ears 1914—17 Of these, thirty are available for 
anal} sis 

Age dtsUibuhon — These tumours seldom occur under the age of ten 5 '’ears, or over the age 
of sixt)'' j'^ears 

TABLE I 

Age Distribution at the Time of Operation in Thirty Cases of 
Benign Giant-cell S\no\ioma 


Age periods 

i 0-9 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

Number 

0 

3 

6 

8 

4 

S 

0 

1 


It ma}^ be remarked that whereas in this senes of benign sjmowomas twentj'-si\ out of 
thirt)'^ (87 per cent ) were encountered between the ages of tw'ent}^ and fifty-nine years, in an 
almost contemporar}^ senes of 120 cases of osteoclastoma from the same hospital only 
sevent}'^-tw"o (60 per cent ) occurred in this age group This difference is due mainly to the 
greater frequenej'’ of osteoclastoma in the first tw'o decades of life, but m part to the greater 
delajf in seeking surgical aid for a slow'-growing and unobtrusive lesion like benign sjmonoma 
Sex distnbnhon — The ratio of males to females w’as seventeen to thirteen in the benign 
sjmowoma senes and fort 3 '-three to sevent 3 '-seven m the osteoclastoma senes 
Site of occurrence — The site of ongin w'as stated, though not ahva 3 ^s exaetty, m twent 3 ^-six of 
the fort}'^ cases, nineteen, or nearly three out of four, w^ere situated m the fingers 

TABLE II 


Site of Twenty -six Cases of Benign Giant-cell Snnovioma 


Site 

Fingers Thumb 

Hand 

At rist 

Forearm 

Toe 

Foot 1 Knee 

Number 

13 6 

1 

1 

1 

1 

2 ' J 


The tumour of the knee w'as the onl}'^ one in this senes w^hich w^as related definitel) 
a joint, but I have seen tw'o others in this situation It is obwous from these and o e 
published figures that the site of election for this tumour is the digital tendon 
especiall}^ of the hands Malignant s 3 moAaomas on the other hand anse mainl}' from 1°' 
and bursae of the lower limbs In Stout and Haagensen’s collected senes of 104 cases, 
half (forty-nine) onginated from the knee joint, almost a fifth (nineteen) in the region o 
foot and ankle, and onl}'- four in the fingers 
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MORBID ANATOMY 

1 he benign giant-ccll syno\ loina is a tumoui of slow growth and firm consistency It has 
iisiiallv been present for many months, or c\ cn a \ ear or two, before being removed surgically 
Excised specimens fioni the fingers are small and seldom more than two or three centimetres 
m diameter Almost invariably they are situated on the flexor aspect They usually show a 
deep, straight, nariow groove on one side In this laj the tendon while the tumour was still 
in situ Lobulation is often a prominent feature and the tumour is well defined I have seen 
one case, ho\\e\ er, in which the grovdli was adherent to, and indeed infiltrating, the overlying 
skin 

On section the cut surface is gre\ , but it usually shows yellow^ or browm flecking towards 
the penpher}' The jtIIow flecking is due to deposits of cholesterol fat wnth its associated 
carotene The brown pigment is haemosidenn, w'hich gives a strong Prussian blue reaction 
wTth Itydrochlonc acid and ferroev^amde of potassium Sometimes the whole tumour shows 
this 5'ellow' and brown mottling but more often it is distributed in a patchy manner (Fig 1) 
The heavnest grade of siderosis I hav e ev'er seen in a benign synovnoma was m one from the 
flexor tendon sheath of the great toe It had attained an unusually large size and had no 
doubt been exposed to sev'ere and repeated injury 





Slices through two benign giant cell synoviomas of tendon sheaths In each 
instance the upper slice has been treated to show the Prussian blue reaction 
and IS from the same tumour as the lower (unstained) slice The lower slices 
show the rusty mottling due to haemosidenn deposits with opaque yellowish 
patches of lipoid accumulation The slices to the left show the groo\e which 
contained (in this case) the flexor tendon of the affected finger 


Benign synoviomas of joints and bursae usually take the form of plaques in the capsule, 
but polypoid formations, often multiple, may project into the joints It is in this vanety 
that the amount of hpoid deposit is greatest and the histological structure becomes simply 
an accumulation of foamy cells held together by a delicate collagenous and vascular frame- 
work In chronic villous arthntis on the other hand, the vilh, though sometimes of a nch 
brown or chocolate colour from massive haemosidenn deposits, seldom contain any 
appreciable amount of hpoid 

HISTOLOGY 

The microscopic structure of the benign giant-cell synovioma is usuallj^ unmistakable 
The fibrous stroma, of vanable density and amount, is collagenous and often much hyahnised 
In the interstices he small groups of potygonal cells, arranged either in small masses without 
intercellular fibres or lining small spaces Associated with these cells of frankly lepidic* 

[* Lepidic refers to the tissues of lining membranes characterised by the absence of definite stroma 
between mduidual cells — Editor ] 
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character (and probabty denved from them hy fusion) are vanable numbers of multinucleated 
giant cells, similar in appearance to osteoclasts or foreign-body giant cells Large areas of 
the tumour maj be almost completely fibrous, other areas are nchlj'^ cellular, including both 
numerous giant cells and lepidic cell-groups 



Fig 2 

Section from one of the \anthic areas in the larger of the two tumours 
in Fig 1, showing numerous foamj cells of neoplastic origin 



Fig 3 

Section from one of the areas of rust} mottling in Fig 1 showing 
manj' of the tumour cells charged with haeniosiderm granules 


The resemblance to osteoclastoma is remote indeed That the glandular spaces are 
usually devoid of mucoid content is I think the onty objection to regarding them as of 
ongin By contrast, the most charactenstic examples of malignant sjmonoma often s 
mucicarmine-staining material in such alveolar spaces as are present 
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In benign synoMoma the deposition of hpoid and of haemosidenn are secondary 
phenomena Lipoid is deposited in consequence of necrobiotic changes in tumour tissue over 
the couise of months or j^ars llie deposition of haemosidenn is due to siderosis from 
traumatic effusion of blood Botli the lipoid and the haemosidenn may be taken up by the 



Tig 4 

An adenopapilloma of the kidnej showing focal accumulations of 
non-neoplastic foamy cells within the stroma 



Fig 5 

Xanthomata of choroid plexus of the lateral \entncle The lesions 
w ere symmetrical (Magnified x 3 ) 


essential tumour cells (Figs 2-3) These being syno\ual, and therefore no more than differ- 
entiated histiocytes, still retain many of the more pnmitive functions of the latter, including 
phagocytosis Other non-neoplastic macrophage cells of histiocytic, fibrocytic, or endothelial 
tj'pe are also concerned m the process 
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The so-called “Xanthoma ” Cell 

The occurrence of cholesterol fat in tumours is often observ’^ed, but its significance has 
been misinterpreted Cholesterol fat is sometimes present \vithin the tumour cells themselves, 
apparent^ as a functional manifestation Examples of this are seen in renal carcinoma of 
the hypernephroma type, in adrenal cortical adenoma, and in certain types of ovanan tumour 
Man}^ fibrous tissue and endothehomatous tumours of the skin, mostly benign and of slow 
groudh, assume to the naked e}^ a j'^ellow colour owing to a proportion of the tumour cells 
undergoing this " xanthic ” change In other instances tumours become infiltrated focally 
unth lipoid-filled non-neoplastic phagoc 3 d;es Infiltration of this type is common, especially 
in tumours of slow growth where slow necrobiotic changes occur from a deficient blood supply 
The hpoid taken up by^ the phagocydic cells is denved from disintegrating tumour tissue, 
extravasated blood, or secretory?^ products The commonest examples are adenomas of the 
thyTOid, adenopapillomas of the kidneys (Fig 4), and the more slowly growing neurofibromas 
(for example of the acoustic neiw^e) , but all sorts of tumours may show this secondary change 

In the benign giant-cell symovioma both ty^es of cell, neoplastic and non-neoplastic, 
may? be concerned in this phagocydic process, as also in the phagocytosis of haemosidenn 
In certain articular sy?noviomas the amount of accumulated hpoid may be very great and it 
IS to such tumours that the term “ xanthoma ” has often been applied 



Fig 6 

Bilateral xanthomata of choroid plexuses Specimens 
from t\\o cases (Natural size ) 


Many uTiters do not y?et realise that the term “ xanthoma ” is a misnomer It is no 
doubt convenient to apply the suffix " oma ” in this loose way? to any? sort of mass or lump 
(for example granuloma, sy?philoma, and tuberculoma), but it should never be so used ewept 
on the clear understanding that it does not imply? neoplasia In the three instances quo 
no difficulty? anses, their non-neoplastic nature is clearly? understood The term “ xanthoma 
however, is in a different category?, because it has been applied not only? to frankly non^ 
neoplastic conditions like the cutaneous xanthoma of hy?percholesterolaemia and 
" xanthomas ” of the choroid plexus (Figs 5-6), but also to genuine neoplasms of vanous 
kinds in which the presence of hpoid is entirely? a secondary? phenomenon 

It must be insisted that there is no such thing as a xanthoma in the neoplastic sense 


the term any more than there is a neoplastic "tuberculoma” or "sideroma 


Tiventy-four 


years ago (Stewart 1924) I endeavoured to introduce the term " xanthosis ’ on the an o ^ 
of " siderosis ” to cover this condition of infiltration by cholesterol fat whatever the na u 
of the cells involved The seed fell on stony? ground 

It IS still more unfortunate that " xanthoma cell ” should have established itse 
terminology There is no such thing as a specific xanthoma cell As I have indicate , lu 
types of cell are capable of becoming charged with cholesterol fat — histiocytes and ^ 
serosal, endothehal, and synovial cells, renal epithelium and microglia, not to men 
of the adrenal cortex, corpus lutem and sebaceous glands , and probably other ce s 
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Iiealtliy or discascc] In Amciica, certain writers now speak of pseudo-xanthoma cells when, 
I gatliei, they mean no nioie than hpoid-hllecl piiagoc3des Thus they imply that there is 
sucli a thing as a specific and presumably neoplastic cell to which alone the term xanthoma 
cell is stiicth' applicable 

All lipoicl-hllcd cells, whatevei their nature, are recognisable m paraffin sections by 
\Trtue of the foamj' cj toplasm, and m fresh frozen sections by the content of doubly refracting 
cholesterol ester dioplets Their true nature, whether neoplastic or otherwnse, can be deter- 
mined onty bj' other histological characters and bv anatomical arrangements and relationships 

The prefix is correctl}' used m " fibro-xantho-endothehoma ” and " xanthic neuro- 
fibroma ” No doubt “ xanthoma ” wall continue to be used as a convenient name for the 
infiltratne cutaneous lesion which results from hypercholesterolaemia, and for the "pure ” 
xanthoma of the choroid plexus (usuallj bilateral), w'hich also is a simple infiltration by 
" foamj' ” cells, but there must be no implication of neoplasia The terms " xanthoma cell ” 
and " pseudo-xanthoma cell ’’ should be dropped 

SUMMARY 

Benign giant-cell s^movioma, the most frequent example of w'hich is the well-known 
mj'eloid tumour of tendon sheaths, is used as a text for the discussion of the true significance 
of the so-called " xanthoma ” cell These cells are the result of the phagocytosis of cholesterol 
esters and are of varied histogenesis Some are undoubted!} of neoplastic ongin, most of 
them are not, being usually histiocytic, fibrocytic, serosal or endothelial There is no such 
thing as a specific xanthoma cell 

The term " xanthosis ” might w'ell be used to designate this process of infiltration of 
tissue with cholesterol fat, and the prefix "xantho-” or the adjective "xanthic” in tumour 
terminology, as for example in " fibro-xantho-sarcoma,” "xanthic neurofibroma,” and so on 
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RUPTURE OF EXTENSOR TENDONS BY ATTRITION AT 
THE INFERIOR RADIO- ULNAR JOINT 


Report of Two Cases 

0 J Vaughan-Jackson, London, England 

Fiom Hie Depaitmeiit of Oithopaedic and Accident Suigery, the London Hospital 


Ruptures of tendons attntion, such as those of extensor polhcis longus and the lonj 
head of biceps brachn, are well recognised References abound in the literature But £ 
search through the quarterl}^ Index hledicus over the past thirt37^-one }'^ears reveals no dired 
reference to rupture of the extensor tendons of the fingers by attntion at an arthntic infenoi 
radio-ulnar joint Nor was an}'^ account traced in standard text-books References in article* 
under other headings maj^ of course have been missed, but the condition would seem to be 
sufficientty unusual to justify the record of two cases 


Case 1 E B , a labourer aged fifty-se\ en j'ears, first attended the London Hospital on March 15 1946, 
complaining that three months earlier, ithout anj"- injurj' that he could recollect he had abruptly and pain 
lessly lost the power of extending his left little finger One week later in an exactly similar manner he 
lost the power of extending the left ring finger and noticed a lump towards the ulnar side of the dorsum 
of the left hand 

On exarmnation there was inability to extend the metacarpo-phalangeal joints of the ring and little 
fingers and a small nodular elastic sw elling w as present over the dorsum of the proximal end of the space 
between the fourth and fifth metacarpals The diagnosis w as made of spontaneous rupture of the extensors 
to the ring and little fingers 

At operation the tendons were exposed through a longitudinal dorsal incision The tendons of 
extensor digiti minimi and extensor digitorum communis (IV and Y) were found to be ruptured, and 
their distal ends matted together in scar tissue constituted the swelling which had been noted The 
proximal ends were found lying just proximal to the inferior radio-ulnar joint 

The tendon sheaths were visible as attenuated grey strands joimng their cut ends The tendon of 
extensor digitorum communis (III) had mo\ed ulnarwards into the position normally occupied by the 
se^ ered tendons and it w as fray ed half through from its ulnar margin, o% er a length of one centimetre, 
exactly lei el with the inferior radio-ulnar joint On retracting this tendon laterally', the cause of rupture 
was at once apparent In the grooie for the tendons was a small rounded hole four millimetres in 
diameter VTien the forearm w as pronated and supinated an arthritic roughening of the articular margin 
of the low er end of the ulna could be seen mo\ ing to and fro in this hole one particularly pronuuent part 
of the roughening projected just through the hole into contact with the tendon The mechamsm of 
attrition w as only too clear (Tig I ) 

Three centimetres of the lower end of the ulna was excised The palmaris longus tendon was exposed 
but it w as found to be too tenuous for use as a free graft and instead a longitudinal sliver of the tendon 
of flexor carpi ulnaris w as taken It w as sutured to the proximal end of extensor digitorum (IV) and to 
the fused distal ends of extensor digitorum (IV and V) using stainless steel w ire sutures 

The hand and forearm w ere immobilised in a cock-up plaster w ith the metacarpo phalangeal join s 
extended fully' and the interphalangeal joints in the mid-position The plaster was retained for one mon 
by which time moderate power of extension at the metacarpo-phalangeal joints had returned The pa 
returned to light w ork as a night w atchman tw o and a half months after operation 

VTien seen recently' one y'ear after operation, he had complete power of extension of all fingers 
no disability' The only' abnormality noted was a slight tendency' to " bow stringing ” of the ex 
tendons when the wTist was fully dorsiflexed (Figs 2-3 ) 


Case 2 JR, aged sixty-six y'ears a general repair w orker engaged in carpentering and bric 
attended on September 25 1945, complaining that one month preiiously he had suddenly and 
lost the pow er of extending his right ring and little fingers He remembered no recent injury to a 
for this but recalled that nine months previously the back of his hand had been cut by glass in ^ 

" incident ” He indicated that the site of this injury was over the shafts of the fourth and fifth iM 
on the dorsum No scar was apparent There w'as complete loss of extension at the fou yjna 

metacarpo-phalangeal joints but not at the interphalangeal joints (Fig 5) The low er end of t ® 
was prominent, and radiographic examination re\ealed arthritic changes in the radio-ulnar join 

At operation findings almost identical w ith those m Case 1 w ere revealed the only di ^^runi 

that the tendon of extensor digitorum (III) was intact and that the distal ends of extensor 
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(I\ and \ ) not in itlcd together 1 licsc tendons Iiul been severed it the le\el of the inferior radio- 
iihnr joint In irthntie roughening of the loner end of the ulna nhich had worn a hole through the capsule 
and into the floor of the tendon groin c under the dorsal earpal ligament After remoeal of the loner 
end of the ulna the seecred tendon ends were mobilised and united bj two free tendon grafts using a 



Fig 1 

Case 1 Attrition rupture of extensor tendons due to arthritis of inferior 
radio-ulnar joint Sketch of essential findings at operation 



Fig 2 



I 

f 

I 

\ 


Fig 3 


Case 1 Left hand after operation (Fig 2) showing that a full range of extension moeement was regained 
despite slight bow stringing of the tendons at the wrist m dorsiflexion Fig 3 shows the normal right 

hand for comparison 


length of palmaris longus tendon and a longitudinal sh\ er of the tendon of brachio radialis Stainless 
steel w ire sutures w ere employed A cock-up plaster w as retained for three and a half w eeks after w Inch 
time active movements of the metacarpo phalangeal joints were started Fne months after operation the 
patient had full use of his hand but show ed a slight degree of extensor lag in the fourth and fifth fingers 
This lag persisted w hen he w as seen one j ear after operation but it caused no disability w hate\ er (Fig 6) 

The similantj^ of the pathological picture in these t\\ o cases indicates that this tj pe of 
attntion rupture is a real, if unusual, entitj'^ Indeed it is remarkable that it should be so rare 
as seems to be shown bt^ the complete absence of reference to it m the literature 
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One other point of interest in both operations was the successful use, as a free graft, of 
a longitudinal stnp cut from the margin of a tendon without impainng its continuity 
Admittedly this procedure is not to be advocated widely because in general there is an 



I'lG 4 

Ca'ie 2 Radiographs of the wrist joint sliowing osteoarthritis of the inferior radio ulnar 
joirt with lipp.ng and arthritic roughening of the joint margins 



Fig 5 6 

Case 2 before operation showing loss Case 2 after operation 

of extension of the ring and little slight extensor lag m the ring 

fingers little fingers 

abundant suppl}^ of tendons which can be sacnficed to serve as whole tendon grafts 
least it IS shown that such part-tendon grafts can succeed 

In conclusion I would like to express m}!- gratitude to Sir Reginald 
whose care these patients tvere admitted when I operated upon them, and for his en 
ment to publish this account 

and JOI^T stiKorsi 


THE JOURNAL OF BONE 


RECURRENT POSTERIOR DISLOCATION OF THE SHOULDER JOINT 


F R Zmiik, Shi ri itli) Engl\nd 


I tom the Otlhopacdic Dipaitmiiif oj tin Sheffield Royal Infitmaty 


Recurrent posterior dislocation of tlie shoulder joint is unusual Bankart (1938) reported 
one case and atson- Jones (1943) two cases Rowe and ^ee (1944) reported two cases mth 
defects in the postenoi capsule immediate!} distal to the labrum, but with no detachment 
of the labrum itself Hmdenach (1947) described a case m w'hich the postenor part of the 
capsule w as \ er} lax , there w as no detachment of the labrum The condition is so rare as 
to justify the rejioit of a case m which a capsular defect was easily demonstrated and the 
mechanism of mjur\ was clear 

LAB, aged 34 j^ears, was admitted to the Ro} al Infirmary, Sheffield, under the care of 
Mr F W Holdsworth, on March 22, 1948 He complained that the nght shoulder repeatedly 
" w'ent out of joint ” In 1933 he was in the Arm\ , and being an enthusiastic boxer he was 
spamng with the hght-W’eight champion of Great Bntain In this unequal contest he retreated 
until his back w'as against the w'all-bars, w'hereupon the champion dehv'ered a heavy blow 
to the front of his nght shoulder, knocking the head of the humerus directly back from the 
glenoid fossa of the fixed scapula The dislocation w'as reduced under anaesthesia After 
this injurj'' the joint redislocated on many occasions Displacement always occurred when 
the limb w'as directed forw'ards Ihe patient learned to reduce the dislocation himself 
Operations w'ere performed in 1934 and 1936, but neither prevented redislocation From the 
position of the scars it seems probable that the operations were a Henderson shng and a 
Clairmont muscle transplant 

Clinical examination — There were three scars in the region of the nght shoulder — two 
five-inch vertical scars in the fine of the antenor and postenor borders of the deltoid muscle 
and a three-inch curved scar directed outwards from the tip of the acromion process There 
was also a longitudinal scar on the lateral surface of the nght thigh The patient could 
dislocate and reduce the joint If he flexed the limb to the honzontal position, and jerked 
it backwards in its long axis, the head of the humerus displaced below the spine of the scapula 
The limb w^as fixed ngidly in this position of 90 degrees flexion until the patient jerked it 
fonvards and thus reduced the dislocation Radiographs in the reduced position show'ed no 
abnormality of the glenoid or humeral head, in the dislocated position there w'as backward 
displacement of the head in relation to glenoid 

Operation — On March 24, 1948, through a five-inch “ sabre-cut ’’ incision centred over the 
tip of the acromion process, the central half of the deltoid muscle w'as divided half an inch 
from the clavicle, acromion process, and spine of the scapula The muscle w as turned dowm 
in order to expose the supraspinatus, infraspinatus, and teres minor tendons which w'ere 
divided at right angles, three-quarters of an inch from their insertions The capsule was 
divided in the same line for one and a half inches On retracting the flap of capsule backw ards, 
and the head of the humerus forwards, the lesion w^as at once apparent (Tig 1) About one- 
third of the circumference of the labrum was detached from the postenor part of the glenoid 
margin There w^as abnormal laxity of the postenor part of the capsule of the joint The gap 
between labrum and glenoid measured not more than a quarter of an inch I he head of the 
humerus showed no defect After dissecting the capsule from the supraspinatus, repair was 
effected by reattaching the labrum with three stout catgut sutures to the penosteum in the 
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region of the glenoid fossa The capsule was then plicated behind the labrum The capsule 
and the tendinous cuff of the supraspinatus, infraspinatus, and teres minor muscles were 
sutured The deltoid muscle was reattached and the skin was sutured The hmb Mas 
bandaged to the side Progress after operation was uneventful 



I am indebted to Mr F W Holdsnorth, FRCS, for permission to publish this case The figure "as 
drawn by Mr ASF oster 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 

3 MELORHEOSTOSIS 

Synonyms — L6n type of osteopetrosis 
Osteosi eburmzzante monomehca (Putti) 

H A Thomas Fairbvnk, London, England 

Jlelorheostosis is a ver}^ rare condition in which certain bones, or parts of bones, are 
petrosed It displays striking differences from generalised osteopetrosis or “ marble bones ” 
Bnefl}'^ the distinguishing features are 1) the changes, in typical cases, are confined to the 
bones of one limb, 2) the outline of an affected bone is, sooner or later, distorted, 3) there 
IS often pain, occasional!}^ severe, sometimes unbearable, 4) there is limitation of movement 
in the joints formed b}^ the affected bones None of these features is mvanabty present, and 
each demands further consideration 

Len and Joann}' (1922) published the first case in which an arm was affected, and 
suggested the descnptive title melorheostosis which is now widely adopted, the distnbution 
of dense areas suggesting to them the flow' of candle-grease down the limb In 1927, Putti 
descnbed tw'o cases, both w’lth a low'er limb affected, under the other descnptive title "osteosi 
eburmzzante monomehca ” More than forty other cases have been reported under vanous 
titles, some of w'hich I regard as erroneous In this country only four unquestionable cases 
of melorheostosis have been reported (Wakeley 1931, Boggon 1938, Franklin and Matheson 
1942, Le Vay 1946) 

Hereditary and famthal influences play no part in this affection 

Sex — The condition may be observed in both sexes, males being affected rather more commonly 
than females 

Age — In reported cases the ages vaned from five to fifty-four years If one case is included, 
in W'hich half the pelvis and the whole of the corresponding femur were affected, the upper 
age limit is seventy-one years (Rendu and Gay 1929) Three-quarters of the forty-seven 
cases studied were under thirty-six years of age It probably begins in childhood in all cases 
There is, however, strong presumptive evidence that at least occasionally it begins in foetal 
hfe In three cases deformity of a digit was noticed at birth and this was later show'n to be 
the result of typical hyperostotic changes in certain bones of the hand (Junghagen 1930, 
Len, Loiseleur, and Lievre 1930, Widman and Stecher 1935) 

Etiology — The cause is entirely unknow'n Ischaemia secondary to local disturbance of the 
sympathetic system was suggested by Putti, but the theory which nghtly has received 
greatest support is that it is a developmental error, the result of " embryonic metamenc 
disturbance ” (Zimmer 1927) 

Distribution of the petrosis — The arm is affected less often than the leg, which w'as involved 
in three-fifths of thirty-nine monomelic cases The two low'er hmbs are equally susceptible, 
but the nght arm is more often affected than the left Typically the changes are confined 
to one hmb, but search of the literature has revealed seven cases in w'hich more than one 
limb was the seat of changes strongly suggestive of melorheostosis (though at the time of 
publication this was regarded as the diagnosis in only four) One of these is certainly atypical 
and must be regarded as questionable (Hall 1940) The records of an eighth case, as yet 
unpublished, with both legs and one arm affected, have been examined by courtesy of Dr W 
Mackenzie In the seven reported cases, both legs were affected m four, both arms m one, 
the nght arm and leg m one, and all four limbs in one In the last case it is difficult to a\ oid 
the conclusion that changes typical of both melorheostosis and osteopoikilosis were present, 
though it W'as reported only under the title of osteopoikilosis (Nichols and Shiflett 1934) 
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Symptoms and signs — Pam is the most frequent symptom It is complained of at some 
time m half the cases The older the patient the more likely is pain to be a feature The 
earliest age at which pain was reported was eight years (Putti 1927) The pain is usually 
dull and aching in character sometimes it is felt only on exertion seldom is it severe 
Limitation of movement of one or more joints of the affected limb is found in nearly half the 
cases and is more likely to occur late than early It is due to the excessive formation of 
dense bone m the immediate neighbourhood of a joint, and to the deposition of bone in soft 
tissues, rather than to actual distortion of the articular surfaces There may be swelling of 
the limb, oedema, and induration Erythema of skin over the affected parts of a hand has 
been reported Nodular induration of the tissues may be present and, occasionally, irregular 
thickening of a bone may be felt easily, particular!}^ when the phalanges are affected 
Progressive wasting of the limb may occur Diminished sensibility and tingling have been 
noted, but onl}^ m two or three cases In one, there w as tenderness of the tibia (Nichols and 
Shiflett 1934) 

Shot iening of the limb has been a feature m some cases (two upper, nine lower limbs), while 
less frequently the affected limb has been longci than its fellow (one upper, three lower limbs) 
Defoimities due to bone thickening, coupled with limited movement of one or more digits of 
the hand, is not uncommon when the upper limb is involved (seven of sixteen upper limb 
cases) Pes valgus, genu valgum, curvature of a bone, and enlargement of a knee, have all 
been reported as being responsible for disco\ ery of the condition of the bone 

Other initial signs and s 5 'mptoms which called attention to the affected limb were pain, 
scleroderma, and stiffness Though m most cases the first complaint is made before grovth 
has ceased, the onset of symptoms may be delaj ed considerably in spite of advanced changes 
m the affected bones There is no undue fragility of the petrosed bones 


Complications — Sclciodcima, with fibrosis and thickening of muscles and other soft tissues, 
may be responsible occasionally for stiffness These fibrotic complications, which may precede 
the bone changes, have sometimes been reported m association with melorheostosis, the 
soft tissue changes corresponding more or less to the distnbution of the bone changes 
(Gillespie and Siegling 1938, Dillehunt and Chumard 1936, Clemont and Combes-Hamelle 
1942) 

Blood examination re\ eals nothing of importance High phosphatase, as in Franklin and 
Matheson’s case, is of no significance 


Radiographic appearances — In well-marked cases radiographs show that some pads, 
and less commonb the whole, of certain bones throughout the length of the limb have ^ 
dense, structureless appearance of “ marble bones ” At first glance the “flow” of dense 
streaks and blotches — a flow which may be limited to part of a limb, and may be interrup e 
or continuous — seems to follow the distribution of a mam vessel or ner\ e, even to the finger 
tips, but this does not bear more close investigation It is common to see one side of a 
bone escape, either for part or all its length, while the other side is dense and thickene 
the forearm and leg respective^ it is quite typical to find that one bone is affected w i e 
other is normal Only very seldom is the flow limited to a single bone The scapula, or 
half pelvis, corresponding to the affected limb usualty shoivs dense patches an sp 
Sclerosed bone may be endosteal or cortical, bid it is usuall}'- present in both 
a long bone The later a case is examined the more likely is it that there wall be co 
distortion With few exceptions, dense patches in the carpus and tarsus are entirel}^ en 
Cortical thickening and distortion of outline of the affected bones seem to be more co 
features m the arm than m the leg In some cases density in a long bone ends above o 
in streaks, not unlike those seen in diffuse fibrosis of bone, and these streaks 
into the adjacent epiphysis In the epiphyses and short bones the dense areas j-gjgd 

the form of splashes, streaks or dots It is quite common, however, and by some i is 
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as topical, foi tlic legion of a joint to be skipped the earlier the case, the more likely is this 
to be so \s aliead^ stated, the bones aie sometimes affected close up to a joint, the movement 
of \ihich mav be lestiicted 

Ciinature, eithei ajrpaient oi real, inaA be jnesent when one side of a bone is markedly 
distorted b^ extensn e petiosis Deposits of bone in soft tissues have been seen in the regions 
of the hip, knee, shoulder, ankle, and foot Decalcification of bone in the neighbourhood of 
dense areas has been noted, and occasionalU c\st-hke cavities have been seen near, or even 
m, a dense patch sometimes these changes are more apparent than real Though the density 
\anes m mtensit}' in different cases or in different bones of a case, it is usualty uniform 
and smooth 

The skull, spiuc, and )ibs almost maariabh escaj^e but all were affected in Franklin and 
Matheson’s unquestionable case in which the right arm and leg were both the seat of typical 
changes, and w’hich was remarkable m that the right half of the mandible w'as grossly 
thickened and ver}' dense No other case with in\olvement of the jaw'^ has been reported 
The skull was also affected m tw'o patients reported bj Hall (1940), one an atjpical case 
affecting both upper limbs, and the other a case w'hich must, I think be regarded as question- 
able The fourth rib was dense m an arm case of limited distnbution (Weil and Weissman- 
Netter 1932), the sixth nb w’as invohed m Dr Mackenzie s case The sacuim w'as affected 
on one side in a case m wdneh both legs showed extensive changes (Baker and Jones 1941), 
and in the later films of Wakele 3 f's case, in which both legs were also affected The patella 
w'as affected m at least five cases, and the claeicle only in one 

Progress — Probabl}^ m most cases the bone changes are progressive in some this has been 
prov^ed, as for example m Len and Joanny’s onginal case which w'as observed over a penod 
of seven j^ears Wakeley’s case, reported as one of “ marble bones,” but which I think should 
be classified as melorheostosis, was re-examined after thirteen years and extension of the 
lesions had unquestionably occurred On the other hand the lesions are not invanably 
progressive a boy aged five years with a leg affected was re-examined at the age of twelve 
j^ears and no change W'as reported (Kibby 1941) Extension of lesions already present seems 
to be more common than the appearance of fresh areas of density, although the latter 
maj' certainlj^ occur 

Pathology — Histological reports available in nine cases, some of w'hich are conflicting and 
not very helpful, indicate that dense areas are the seat of sclerosis, with compact over- 
crow^ding of lamellae arranged m a bizarre manner there is an interlacing pattern of immature 
and adult bone Concentnc perivascular ossification is sometimes mentioned, and in two 
cases — but only in two — there was definite fibrosis of the marrow' 

Diagnosis in a t 5 qiical case is easy In generalised osteopetrosis every bone is affected to 
some extent, and the distnbution of the density in indmdual bones differs markedly from 
that seen in melorheostosis From osteopoikilosis the differentiation is also easy, provided 
that the whole radiographic evidence is considered and that undue attention is not paid to 
the appearance of one or tw'o epiph 3 'ses Osteopoikilosis is a general affection of the skeleton 
and it IS not confined to one limb as melorheostosis usually is , moreover it is never associated 
with opacities in the soft tissues 

Multiple diffuse fibrosis of bone (polyostotic fibrous d 3 'splasia), and Albnght’s s 3 mdrome, 
may give in an individual bone an appearance suggestive of melorheostosis, the fibrotic 
portion of the bone being unusually dense, not 03 stic, and having an abrupt outline But in 
multiple diffuse fibrosis and Albnght’s s 3 Tidrome the epiph 3 'ses, carpus, and tarsus are not 
affected, and the dense areas are not so dense and lacking in structure as in melorheostosis 
In cases of fibrosis, one or more metacarpals or metatarsals are not uncommonly inv olv'ed, 
but they show general enlargement of the shafts which tend to be of uniform density, with 

VOL SOB, NO 3 AUGUST I94S 



536 


H A THOMAS FAIRBANK 


minimal indication of a cortex , while in melorheostosis the change is that of an asymmetncal 
or local enlargement, wth distortion of the surface by intensely sclerotic bone 

No difficulty should be expenenced m distinguishing the osteopetrosis of melorheostosis 
from inflammatory sclerosis 

Difference of opinion as to the classification of mdi\Tdual cases is bound to occur some 
times, as it has done not mfrequentty m the past 

I ^\lsh to express my thanks to surgeons m charge of the four British cases i\ho kindly furnished me 
^\lth radiographic and other details 
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CASE 21— MELORHEOSTOSIS OF ONE ARM 

(Fig 66 ) M'oman, aged tliirty^-nme j'ears Complained 
of pain in the left arm for tliree y'^ears Deformity of the 
middle finger present for nearly' thirty' y'ears Limitation 
of movement, to varying degree, of all joints of the limb 
Patient kept under observation for seven y'ears, changes 
found to be progressive (Case published bv Len and 
Joanny 1922, and Len and Lievre 1928 ) 


Fig 66 Case 21 Diagrammatic reconstruction of published jjones and 

films to show distribution of the petrosed bone Note the iniohement of part oi se\ 
the distortion of their surfaces The affection of both bones of the forearm i 
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CASE 22— MELORHEOSTOSIS OF ONE ARM 

(Figs 07 'iiul 08 ) '\dult male Alwaj s had swelling on the dorsum of the nght hand Com- 
plained of stiffness of the middle linger Some limitation of movement of the elbow, wnst, 
and affected lingers Palpable nodules on the phal urges (Case published by Junghagen 1930 ) 



Fig 67 


Case 22 Dra\\ings of the published films showing distribution of the flow 
Note the curious shape of dense bone in the lower end of the radius and the 
single dot similar to those seen in osteopoikilosis m the lower end of the ulna 



Fig 6S 

Case 22 Microscopic section of a fragment of the olecranon showing pattern of the 

sclerosed bone 
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CASE 23— MELORHEOSTOSIS AFFECTING ONE LOWER LIMB 

(Figs 69-73 ) Male aged thirt}^ j^ears Complained of ulcers of the nght leg and of pain in 
the nght ankle MTien aged tweh e 5Tars sustained a fracture of the nght foot Semd in 
the Police Force for the past ten years Eighteen months ago noticed swelhng on outer side 
of the nght ankle mth aching pain in the joint Swelhng increased for a year and then 
remained stationar}?^ Has had more pain recentty Ulcers on the nght leg formed a feii 
weeks before examination Se^ eral painless subcutaneous nodules felt in the nght leg and 
thigh Radiographs show t5’'pical melorheostosis of the nght leg, affecting to a varjnng 
extent the pehus, outer femoral cond3de, fibula, astragalus, os calcis, cuboid, outer cuneiform, 
three outer metatarsals and corresponding phalanges Wassermann and Kahn reactions 
both positive After antisj’phihtic treatment the gummatous ulcers healed rapidly, but 
there v as no change in the bone condition (Report of the case b3'^ Boggon in 1938 included 
no radiographs ) 

Eight 3 ears later the patient reported that the nght ankle ached occasionally in wet 
weather and after a heav3 da3 's w ork He was still m the pohce force Radiographs showed 
shght increase of dense bone over the outer side of fibula above the lateral malleolus, in one 
metatarsal and in the os calcis and cuboid The calcaneo-cuboid joint was completely obscured 
A small opacitv, seen m an earlier film in the soft tissues near the lesser trochanter, had 
increased in size Several other opacities, irregular in shape and fragmented, had appeared 
in the popliteal region The opacities behind the ankle jomt, ^^slble when he was first 
examined, had become more consolidated (B3' courtes3 of hlr R H Boggon and the kind 
help of Dr M Arklay Steel ) 


R 



Fig 69 

Case 23 Pehis (1938) showing dense bone in and on the surface of the right ischium 

and pubis 
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Fig 70 

Case 23 Right knee (1947) showing dense bone in the lower end 
of the femur one spot in the tibia and a dense area in the fibula 
which extends into the head of the bone Note opacities in the 
soft tissues behind the joint 



Fig 72a Fig 72b 


Case 23 Fig 71 (print re\ersed) shows the right foot in 1938 There were irregular dense 
areas in the astragalus os calcis cuboid outer metatarsals and phalanges Note the distortion 
of outline of the cuboid and fifth metatarsal and the multiple opacities in soft tissues behind 
the astragalus Fig 72 shows the same foot in 1947 there is extension of dense bone formation 
the calcaneo cuboid joint is no longer Msible Note consolidation of opacities behind ankle 
Anteroposterior \iew shows distribution of petrosed bone in metatarsals and phalanges 
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CASE 24 — AlELORHEOSTOSIS — Unusual case affecting both lower limbs 

(Figs 74-78 ) Male aged twenty 3 'ears No symptoms referable to the abnormal bones 
Condition disco\ ered at the age of eight 3 ears w hen he was examined for limp due to flat foot 
No other case 111 the faniil 3 Reported by \\ akele\ (1931) as a case of “ marble bones,” and 
by the author (1910) as one of melorheostosis Ser\ed in the Royal Air Force Admitted to 
hospital for injiir 3 , re-examined and further radiographs taken in 1944 Lesions in the bones 
of both legs hai e definitcl 3 ' progressed The change of diagnosis to melorheostosis seems to 
be justified (B 3 ' courtes 3 ' of Sir Reginald \\ atson-Jones ) 



Case 24 Pehis and upper femora an 1944 Note imohement of the femoral heads uhich aaere unaffected 
in 1931 Both femoral shafts nou shou thichening on the outer sides Dense areas in the peliis ha\e 
extended and they now in\ ol\ e the sacrum on the right side Note the decalcified areas in the pel\ is 

and in the greater trochanters 
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Tig 76 

Case 24 Left lower limb m 1944 Fig 75 shows distortion of the surface of ^ er end 
which was not present in 1931 and a streaky arrangement of dense bone .iipolus 

The only lesions in the left leg (Fig 76) are two dense spots in the outer 


and joint 
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Fig 7S 


Case 24 Right lower hmb in 1944 Fig 77 shows changes m the fibula the tibia 
being normal The right knee (Fig 78) shows irregular dense areas in the 
outer condyle outer tibial tuberositj’' and head of the fibula 
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Synonym — Osteopathia Condensans Disseminata 


This IS an unusual affection of the skeleton charactensed by multiple dense spots in 
manj^ bones It was first descnbed by Stieda (1905) but is usually ascnbed to Albers 
Schonberg who published a more t 3 ^pical case in 1915 The title now commonly used is 
denved from the word Vosieopoecilie, suggested bj Ledou\-Lebard et al m 1916 The longer 
alternative name — osteopathia condensans disseminata — we owe to Wachtel (1921) 
Hejeddaiy and famihal influences are frequentlj'^ in e\ndence It has been observed in three 
generations (Busch 1937, Hinson 1939) 

Sex — Males are affected more than twuce as commonlj^ as females 

Age — It has been found at all ages from foetal life to over sixt}’^ }'ears some it is thought 
alwa} s to be congenital i\Iost of the spots, however, are seen m parts of the bones which are 
certamlj not ossified until after birth 

The cause is entirelj'’ unknown The affection gi\es nse to no S 3 ’^mptoms and it is always 
discoiered b 3 ^ chance 

Blood examination reieals nothing of importance 


Radiographic appearances and distribution — The dense spots are circular, ovoid, or 
lanceolate, the long axis of each being parallel to the long axis of the affected bone They 
1 ary m size betw een t\\ o and ten millimetres As a rule they’’ are of uniform density but 
thei mai hai e relatn eh clear centres They occur particularly’ in the epiphyses and adjacent 
parts of the metaplu ses, and are plentiful m the short bones of the carpus and tarsus They 
^ ary m number , m most cases they are numerous and are found m ei ery bone vith the 
exception of the skull, ribs, and i ertebrac E\ en m these bones one or tv o spots hai e been 
seen, the skull being the most unusual site of all The pituitary fossa is often small and largely 
coiered in by the posterior chnoid processes The lower jaw is an unusual site for a spot 
M hen present m the spine they are usually m the accessory’ processes, but they have been 
obsened in a lertebral body In the pehis they are common and numerous In the ihum 
they are usually congregated near the acetabulum, the sacro-iliac joint, and the crest, leanng 
the central part of the bone clear 

The spots are in cancellous bone and as a rule they are entirely free from the cortex 
w'hich IS nex er distorted m any’ w ay Sometimes a spot of dense bone is prolonged into a short 
streak, m the axis of the bone, especially when it is situated some distance from an epiphyse 
line w'here the metaphxsis of a major long bone is passing into the shaft In the shaft i se 
spots are seldom seen These streaks are much shorter, more irregular, and more fluff' ’ 
outline than the larger strands of dense bone w Inch are seen m melorheostosis and m so^^^ 
cases of diffuse hbrosis of bone M hen the spots are numerous and crow’ded together, as^^^ 
example in an epiphysis, the relatix’elx’ large and irregular dense area thus formed 
impression of a conglomeration of spots, the apparent fusion is probably due more to me 
of shadows than to actual coalescence 

In the clax’icle spots are uncommon, the outer extremity’ being the most frequen ^ 

In the scapula the acromion is the usual site In the metacarpals, metatarsals, and p a u 
spots may’ often be seen m the centre of the shafts as well as m the epiphy'ses 

Progress — Cases have been obserx’ed over a number of y’ears w'lth no apparei^ ^ growth 
the radiographic appearances In general this seems to be true of patients in w 
has ceased Holly’ (1936), how'ex’er, claims to have seen spots fuse, others disappear^ 
spots develop, especially m children New’ spots must appear dunng grow’th o 
gix’e the appearance seen m adult life 
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Complications— Sc\ Cl al cases ha\e been repoittd in which the condition has been associated 
w'lth dciniatolibiosis lenticularis disseminata (Buschke and Ollendorff 1928, Windholz 
1932, 1913, S\ab 1912, Busch 1937, Lindboin 1942) 

Pathology— On microscopic examination the spots are found to consist of numerous, 
regiilaily aiiangcd trabeculae of \aiving thickness some being thicker than normal, and 
l 3 ung for the most pait in the axis of the bone The general appearance suggests dense 
spongiosa rather than cortical bone (Schmorl 1931) At the periphery they merge into 
surrounding cancellous bone There is nothing to suggest that the spots are endochondral m 
ongin, and thej' ha\e no connection with epiplnseal cartilage Occasionallj^ a trabecula is 
formed around a blood-vessel Ihcrc is no sign of hbrosis of the marrow^ (Schmorl 1931) 
Diagnosis — In melorhcostosis similar spots in the epiph 3 ses, carpus, and tarsus, form a 
minor feature, but the 3 ' are more irregular in shape and size and are better desenbed as 
blotches or splashes than conglomerations of spots The dense “ flow ” or broad bands of 
dense bone in the shafts of long bones determines the diagnosis In melorheostosis the greater 
part of a short bone ma 3 ' be occupied b 3 ’ a single patch of dense bone, while in this condition 
dense spots ma 3 ^ be seen in the soft tissues, a condition never found in osteopoikilosis Cases 
ha\e been published under one or other of the two titles at the head of this chapter which we 
w'ould prefer to classif 3 ' as melorheostosis, and \ ice \ ersa In one case (Nichols and Shiflett 
1934) the two conditions reall 3 ’- did seem to be associated 

Dense spots occur in the cartilage masses of metaphyses in dyschondroplasia, usually 
when grow'th is approaching completion in adolescence Otherwuse, radiographs in the two 
conditions have little in common For instance in osteopoikilosis the epiphyses are peppered 
wuth spots, w'hereas in d 3 'schondroplasia, though an epiphysis may be mottled, this is never 
seen without change in the adjacent metaph 3 sis w'hich makes the diagnosis clear I can see 
no sufficient reason for regarding the changes charactenstic of these two affections, and the 
marked stnation seen in the case published by Voorhoeve (1924), as fundamentally the same, 
although this was suggested by that author In 1942 Lindborn reported two cases under the 
title of stnated osteopoikilosis (Voorhoeve) These cases, a brother and sister, are exceptional 
m many ways and are neither quite like Voorhoeve ’s case nor like osteopoikilosis He believed 
that the disseminated dermatofibrosis which w'as present in these two children strengthened 
the concept that the stnation is related to osteopoikilosib 

I am much indebted to General J est for suppivmg me m ith details of t\\ o cases under his care 
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CASE 25— OSTEOPOIKILOSIS 


(Figs 79 and 80 ) Male aged twenty-one 57ears Condition of the bones, found by chance, 
when an injur}^ of the knee joint was investigated It is a well-marked case with numerous 
spots in most bones (Under Maj -Gen J W West ) 




. i 






Case 25 W nsts and hands showing t\'picil dense spots thickly distributed 
in the lower cpiplu'ses of tlie ndnis and nlm and in the carpal bones Note 
that the spots are seen also at both ends of the metacarpals, and not only m 

the old epiplnses 













I IG SO 

Case 25 Pelvis and upper femora showing spots distributed freely in all bones including the 
Note that the greater part of both iha is free from spots 
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enlarged by the building of an extension of two waiting-rooms, four consulting-rooms, a 
surgerj^ and a workshop The house in Hardj^ Street was converted into a pnvate hospital 
of eight beds vuth a trained nurse in charge He staffed the workshop with a smith and a 
leather-worker who were fully occupied in making splints and appliances of his design Such 
was the estabhshment of Hugh Owen Thomas eighty years ago ^^diat other physician or 
surgeon in Bntain thought it essential to have a pnvate hospital and an elaborately equipped 
workshop wherebj^ to treat his patients and work out his ideas ^ 

It mattered httle that he never occupied a resident hospital appointment, or that he 
was ostensibty in general practice Three factors accounted for his unique emergence as a 
surgeon of extraordinar}?^ tj^’pe First was his ancestral background he had inhented an 
unorthodox therapeutic of which he was to be the interpreter Secondly, the field of his 
labours was eminent!}^ suitable for the application and wide extension of that therapeutic 
Lastlj , he w’as fortunate in the timelj'^ teaching of John Hilton’s ” Rest and Pam ” which 
fitted his own conception of the w'ay of cure for bone or ]Oint afflicted with disease or injury 



Tig 1 

11 Nelson Street On the extreme right is the surgery door \\ith an engra\ed stone 
abo\e it marked HOT Surgerv’ 1866 (Reproduced from Frederick atson s 
Hugh Owen Thomas ' by courtesy of the Oxford Unnersit 5 Press ) 


Like Hunter he had respect for the inherent powder of repair possessed b}^ living organism 
To foster this property of tissues he avoided, as he put it, " a hankenng to interfere, n ’ 
thw'arts the inherent tendency' to recovery' ” In the treatment of tuberculous joints he ^ 
that the one essential w'as enforced, uninterrupted, and prolonged rest He complmne 
surgeons did not know' the meaning of rest, or if they' did they' w'ere unable to secure it, ' 
the result that many' limbs w'ere amputated , 

Although for many' y'ears he had achieved remarkable results in the treatment o c 
joint diseases his methods w'ere not know'n until, at the instigation of Rushton nr e , 
published in 1875 his first book entitled " Diseases of the Hip, Knee, and Ankle 
this w'ork the now' famous hip and knee splints were descnbed for the first time 

bove and joint surger' 
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tried Ills methods, and caiefull} checked Ins results, on more than a thousand patients before 
pioclaimmg the principles of his treatment This publication revealed him as an onginal 
thinker m suiger}^ His apjiliances were the outcome of much probing of the problems of 
disease and defoimity and of the laws which governed restoration of function After many 
trials he simplified the constiuction of his splints to a single design so that they would " enable 
any surgeon to treat Ins cases at home, with no more mechanical assistance than can be 
rendered by the ^^llage blacksmith and saddler ’’ But it is a great error to believe that Thomas 
vas no more than an inventor of splints indeed he protested against such an estimate of his 
work He WTote on fractures and dislocations means of fixed traction and the bed 
caliper splint he achieved m workmen’s dwellings such results m the treatment of fractures 
as were probabty unequalled bj' any other practitioner No surgeon m England handled so 
many fractures in one j^ear or devoted such meticulous care to their management In those 
days, the fracture was the Cinderella of surgical practice Rest and ahgnment were his 
watchwords Both u'ere secured b}' his splints m a day when no X-rays were available 



Fig 2 

11 Nelson Street after the Liverpool air-raid of May 3 1941 Onh the surgerv 
door with the inscription above escaped complete destruction 

(By courtesy of the Editor of the Liveipool Post and Echo 1 


In the treatment of infantile paralysis he again insisted on rest, coupled with relaxation 
of the paralysed muscles An example of this principle was the cock-up splint he developed 
for drop-wnst He introduced many other devices such as the uTench, the cuff and collar 
sling, the practice of damming and percussing for ununited fractures, and the clinical test 
for flexion deformity of the ankylosed hip Once embarked as a unter he issued a senes of 
“ Contnbutions to Medicine and Surgery ” which appeared at intervals throughout the rest 
of his hfe All his teaching is embodied in these works but unfortunately thej were not uell 
produced, he chose an unknown pubhsher, they appeared m paper co\ers, the}'' did not find 
a ready sale, and his teaching was much less diffused than it should ha\ e been Furthermore 
he ploughed a lonely furrow and had feu professional contacts in Lnerpool There uere 
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discerning surgeons who \alued his work — ^Edmund Owen, Encksen, Thomas Bryant, and 
in Amenca — Gibnej^ and Ridlon who travelled to England to see his work and was amazed 
at what he saw 

Thomas was invited to scientific meetings to disclose his teaching but he could not be 
induced to leave his practice For thirty years he took no hohday His teaching, however, 
was preserved In 1864 he married Elizabeth, the daughter of Robert Jones of Rhyl, and i\as 
completely happj^ Thej'^ had no children and in 1873 they offered their young nephew, 
Robert, a home in Liverpool in order that he might study medicine Uncle and nephew 
became deepty attached and the jmunger man imbibed aU that Thomas could teach In later 
years the disciple became the zealous apostle of Thomas and at last the profession throughout 
the world became acquainted uith his doctnne Thomas, over-worked, died at the age of 
fifty-seven on January 6, 1891 The manifestation of gnef in Liverpool was astonishing It 
was a testimonj^ to " his personal care in the service of his patients ” No other pioneer 
contnbuted so much in establishing the fundamental pnmcples of orthopaedic surgerj^ 

ARTHUR ROCYN JONES 
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ROBERT NESBITT 

Jrssir Dobson, London, England 

Rccoidci Royal Colhgc of Stogcons of England 

Robert Nesbitt, the son of John Nesbitt, a dissenting minister, was born in London, 
possibly in the j'ear 1700 On September 1, 1718, he began studies as a medical student m 
the Universitjf of Lej^den, and attended the lectures of Boerhaave and the elder Albinus 



He corresponded inth Albinus for several jears after his return to London (see W R Le 
Fanu, in “ Janus,” 1932) Ten of these letters are in the librarj' of the Royal College of 
Surgeons of England He graduated M D at Le3den on Apnl 25, 1721, mth the thesis " De 
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partu difficili,” and in the same year took up residence at his parents’ house in Aldersgate 
Street, London, practising as a physician On Apnl 22, 1725, he was admitted as a Fellow 
of the Royal Society and the next year, on June 25, 1726, was made a Licentiate of the 
Royal College of Physicians Two years later he graduated M D at Cambndge He was 
made a Fellow of the Royal College of Physicians on September 30, 1729, and Censor in 
1733, 1738, 1742, and 1745 On March 23, 1741, he was appointed Lumleian Lecturer for 
five years, he was also a Fellow of the Antiquary Societj'- He mamed Miss Deborah Wilkes, 
whose sister Martha was the wfe of James Douglas the anatomist and " man-midwife,” the 
aunt of John Whlkes the politician Nesbitt died in London on May 27, 1761 His valuable 
collection of books, 1629 in all, was sold by auction on July 29, and it is of interest to note 

that a copy of Vesalius’s “ De humani corpons 
fabnca ” (1543) was sold for five shiUings, a Celsus 
(1528) for five shilhngs and sixpence, and "Les 
Oeuvres d'Ambroise Pare ” for two shiUings The 
copynght of his own book, “ Human Osteogeny,” was 
bought b}'’ Dr Bnsbane for £2, 6s The sale catalogue 
IS preserved in the Library of the Royal College of 
Surgeons and Fig 2 is a photograph of the front page 
A reproduction of the title-page of “ Human 
Osteogenj^ " is seen in Fig 3, and it will be noticed 
that although the lectures were dehvered in 1731, the 
book was not published until five jmars later, 1736 
Jn his dedication to James Douglas, his brother-in-law, 
he acknow'ledges indebtedness in the folloiving words 
” It was by your persuasions alone that I was 
prevail’d on to rense, and thus make them pubhc, 
after they had for some years lam by me disregarded’ , 
and further on he makes the following obsenmtion 
” As I was, when I drew up these lectures, entirely of 
your opinion, that little regard ought to be given to 
any thing advanced in anatom}^ which is not 
demonstrable bj' proper preparations, I was obhged 
in order to prove to my hearers the truth of my 
descriptions, to make a large number of preparations 
verj^ different from ivhat I had ever seen m any 
anatomical museum, except that verj^ cunous one 
of Professor Albinus at Leyden ” The ivork is 
illustrated bj'’ excellent plates, the accuracy of " 
has never been surpassed 
It IS in these lectures that Nesbitt makes first mention of the formation of 
membrane as well as in cartilage, but these new ideas did not find their waj*^ into anatomic 
hterature for almost a hundred j^ears Albinus wrote his “ leones ossium foetus human ^ 
in 1737 and in this, his descnption of the growdli of the panetal bone is as follows 
pnncipio est cartilago tenuis, et valde mollis, membranae cartilagineae similis, ^ 
demde medio os inchoatur, lamella panm, tenuissima, tenera, quae se mox 
pauUo crassiora In ahis apparuit tanquam si ipsa cartilago m fila talia ossea abiret ^ 
haec fila, efformantque reticulum quoddam Hoc per ambitum fila sua to 

magis magisque prerepens, cartdagem sensim absumit ” Albinus "was thus 
realise that bone might be formed in two wajm, but he failed to appreciate 
distinction so accurately desenbed by his former pupil, nor does he anyw er 
Nesbitt’s work, so possibly their correspondence had ceased long before 
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OslcogcBN ” was lianslatcd inlo German in IT'ii Johann Ernst Greding and published at 
Altcnbuig, but contcnipoiaij^ Gtinian standard text-books make no mention of it Haller, 
howe\ei. noted it in his “ Bibhographia anatomica ” (1774, Vol II, p 286), and remarks of 
Nesbitt tliat he W'as " bonus in unuersiim aiictor ” In French anatomical literature the first 
mention of Nesbitt’s woik and of Ins thcoiies of bone growdh is to be found in Hippolyte 
Cloquet’s "Iraitc complet de 1’ Vnatomie de I’Homme ” (Tome premier, p 65), written 
182')-27 Heie the title of Nesbitt’s book is given in English, though the date, 1753, is that 
of the Geiman tianslation Refei cnees to it in English anatomical text-books do not appear 
until 1848, m the fifth edition of Jones Quain’s " Elements of Anatomy ” (Vol I, p cxlviii), 
where the process is dcsciibed, w'lth the comment “ and so far his view's are quite correct ” 

Quotations from “ Human Osteogen} ” demon- 
strate Nesbitt's ideas on the giow'th of bone "The 
bony particles in foetuses begin to be deposited or to 
shoot either between membranes or within cartilages 
Those W'hich shoot between membranes are w hat form 
most of the hardest and most solid of foetal bones, 
and appear much sooner than the others, which 
compose all epiphyses, and such bones only, w'hose 
places are supplied for some time by cartilages which 
have nearly the same shape those parts are naturally 
of, w'hen they become bony 

" The texture of that species of ossification, which 
IS produced betw'een membranes, by a careful and 
proper examination, may be seen to be of small 
particles, so conjoin’d together, as to form fine bony 
threads or fibres, w'hich are disposed differently, 
according to the particular formation of each bone 
and its several parts This is most visible in thin and 
broad bones, especially in some of those, which form 
the cranium, as you see in the syncipital bone of a 
foetus about ten or twelve w'eeks after conception, 
in which the beginning of an ossification appears now, 
not as has been generally desenbed to be only in the 
centre, and from thence to shoot as radii to a circum- 
ference, but, as the accurate and great searcher into 
the secrets of nature, Malpighi observes, it has the 
appearance of an exceeding fine irregular piece of 
net-work, the middle of which is much closer and finer 
than the circumference, and is so thin, that without 
the greatest care it cannot be taken from between the membrane, w'hich covers it ” 

With regard to ossification m general, he makes this pronouncement “ What has been 
now observed concerning the different manners of bony productions, and the phaenomena 
which are visible during the progress of ossifications rnthin cartilaginous parts, are full}' 
sufficient to piove aU bony particles to be originally contained and suspended in the blood, or 
a fluid secreted from it, w'hich may be called the ossifying juice, much m the same manner 
as stony and sahne particles are very frequently found in some of the most transparent 
spnng waters ” 

In addition to his clear statement of the tw'o methods of bone formation, Nesbitt gives 
a logical explanation why some bones are formed in cartilage and some in membrane The 
cartilage protects the bone fibres from any impediment or injury they ma} receue from 
movement of the foetus or from external pressure " As for the same purpose nature pror'ides 
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in many parts callus’s after fractures, as well as to fix the ends of some bones together, before 
the bony particles begin to be deposited, because, without such a substance, those particles 
would continually be subject to have their situations vaned, not only by the motions of the 
part, but also by the constant pressures ansing from the different actions of the circumjacent 
muscles , and consequently their union would be liable to be frequently impeded, and some- 
times entirely prevented ” Bones formed between membranes, however, have some special 
supporting or protecting function, and must be established early “ For we find most of these 
bones, even when their ossifications are far advanced, to be either so exceeding thin, or so 
verj^ small and slender, that a cartilaginous substance of their size could not have much more 
sohditjq than the membranes, between which those bones are produced , and while the foetus 




Ftg^ 1 8 The bones of the great toe of 
a full grown foetus llit, with part 
of the ligament of the joint at the 
bottom of the firft bone, in which 
are contained two offa ffamotdea^ 
a a 

Fig 1 9 The fame bones as 1 8 of 
a foetus of fix months, with the 
offa fefamtdea^ a a 

Tig 4 


The first accurate description of the sesamoid bones and their grovth vas gnen 
bv Robert Nesbitt in his lectures on Human Osteogen}^ 


is SO small, the motions of it cannot be sufficient m any degree to impede the natural progre s 
of the ossifications As for example, we find the clavicles and nbs to be ossified, even w ® 
thej'^ are so small, that it is demonstrable, from the consideration of the use thej^ are designe 
for (which IS to keep the thorax always sufficientlj' dilated, and thereby secure the motio 
of the heart from all manner of impediments and obstructions, thej'^ might be hable to ro ^ 
the collapsing of the sides of the thorax bj'^ pressure) that no other animal substance but 
of their size could be sufficient to perform that office ” ^ 

The final paragraph of his first lecture on osteogeny gives a resume of his cone usi 
" Hence, to conclude, jmu see by a careful and accurate examination of the various appear® 
of nature m the bonj'^ parts of foetal and jmung bodies, m what manner it vtU 
manifest to dihgent inquirers, that there is not one single phaenomenon to support t e 
of bones being nothing but indurated cartilages, or that they are produced only by a 
mutation of a cartilaginous substance And that there are a sufficient vanety of 


of nature m the bonj'^ parts of foetal and jmung bodies, m what manner it vtU 
manifest to dihgent inquirers, that there is not one single phaenomenon to support the n 
of bones being nothing but indurated cartilages, or that they are produced only by a 
mutation of a cartilaginous substance And that there are a sufficient vanety of pj 

to afford autoptical demonstrations, that the blood, or a fluid secreted from it, is 
producing bonj^ substances, vuthout first forming cartilaginous ones It gg(.^s of 

that the most matenal arguments, draivn either from the natural or pretematura 
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ossdicilion, ^\Illch lla^c been used to support the common hypothesis, may, with much more 
reason, be used to overturn it, and to piove that all bony productions, whether natural or 
preternatural, arc caused cntiiclj^ by the apposition of cretaceous matter, suspended and 
brought in a fluid to the ossifying part, and there deposited ” 

An account of the life and work of Robert Nesbitt would not be complete without 
mention of Ins original in\ cstigations into the mode of growth of sesamoid bones, and the 
final paragraphs of Lecture II of " Human Osteogeny ” gives his theory, which all subsequent 
research on tins subject has pioied correct "The only parts of a foetal skeleton, which 
remain to be taken notice of, are the ossa sesamoidea, which all the wnters, I have met with 
on this subject, have wholl}'' jiasscd o\ er unobserved The number of them in foetuses are, 
as 111 adults, ver}' different in different subjects Those, which are the most constantly found, 
are two in the bottom of the foot, fi\t in the ligament of the articulation of the first bone 
of each great toe, with its os metatarsi In all foetuses, from three months after conception 
to birth, the places of these ossa sesamoidea are always filled with cartilages of nearly the 
same shape those sesamoide bones usually have, when they are amved at perfect matunty, 
plate VI Fig IS a a , Fig 19 a a In one subject at birth I found, in each of the sesamoide 
bones of one foot, a ver}' small point of ossification 

“ In like manner those ossa sesamoidea, which are sometimes found at the beginning of 
the musculi gastrocnemii, are to be seen in foetuses By the descnptions I have now given 
of all the different parts of foetal skeletons, it manifestly appears, that there is not one single 
bone, except the teeth, or one epiphj^sis in an adult skeleton, which is not to be found in a 
full-growm foetus, or in its place a cartilage of nearly the same shape, consequently the 
account cannot be nght, which the ingenious Professor Monro gives of the ossa sesamoidea 
being ' nothing else than the ligaments of the articulations, or the first tendons of strong 
muscles, or both, become bon}' by the violent compression they suffer in the situation they 
are ' ” 

The figures mentioned in the above quotation are reproduced here (Fig 4) together 
vith Nesbitt’s ovm explanation of them 

The foregoing account of Nesbitt’s outstanding discovery of the fact that there are two 
distinct methods of osteogeny bv no means exhausts the claims of his book to a permanent 
and prominent place in the hterature of the subject In its accurate descnption of the actual 
stages of the development of the human skeleton, his work as a whole is still unsurpassed 
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ORTHOPAEDIC SURGERY IN THE SIXTEENTH AND SEVENTEENTH CENTURIES 

LUXATIONS OF THE SPINE 


^'\TLu\M Brockbank and D Ll Griffiths, Manchester, England 


F)om the Medical Ltbiaiy of the Untveisiiy of Manchesiei 


Surgeons of the sixteenth and seventeenth centuries were greatly impressed by deformity 
This is apparent in their books, not only from the greater attention they paid to dislocations 
than to fractures, but from the many^ and varied apphances and methods they developed 
The main cause of deformity^ was thought to be " luxation,” and under that heading 
they^ discussed true dislocations, fracture-dislocations, and many congenital and acquired 
deformities In the case of the spine. Fare’s great text-book of surgery, published in English 
translation m 1678, is t\pical In this book, spinal “luxation” includes chronic kyphoses 
and scohoses, the etiology' of which, it must be admitted, is often httle more clear to day 
than it was vhen these deformities were attnbuted to " defluxions ” But let Pare speak 
for himself 

“ OF THE DISLOCATED VERTEBRAE OF THE BACK” 


" The rack-bones of the back may' be dislocated inwards, outwards, to the nght side 
and to the left \Ve know they' are dislocated inwards, v'hen they' leave a depressed canty 
m the spine . outv ards, when they' make a bunch on the back , and we know they are luxated 
to the right or left side, when as they' obliquely' bunch forth to this or that side The vertebrae 
are dislocated by' a cause either internal or external, as is common to all other luxations, 
the internal is ^ither the defluxion of humours from the whole body', or any' part of them and 
their lig I [cnts , or else a congestion proceeding from the proper and native weakness of these 
parts, or < u attraction ansmg from pain and heat The external is a fall from high upon some 
hard bocli a hea\ i and bruising blow, much and often stooping, as m Dressers and Lookers 
to "khney a d'', and Pamers, decrepit old men, and also such as through an incurable dislocation 
of the thighbo’-’*'' are forced m walking to stoop down and hold their hand upon their thigh 
But a ^ercrbra cannot be forced or thrust inwards unless by' a great deal of violence, andil 
it at any tim^ i "ppen, it is not but wth the breaking of the ties and ligaments, for they 
iviU break luLn^^r 'ihan suffer so great extension Such a dislocation jS deadly' for that the 
spinal marrov . exceedingly' violated by' too straight compression, whence proceeds dullness 
and loss of stiisc m ihe members ly'ing thereunder Neither is restitution to be hoped for, 
because we cai ,ot ihrough the belly', force it into its place, the unne is then suppressed, also 
the excrements if the belly', sometimes on the contrary' both of them break forth against 
the patient’s mind the knees and legs grow cold, their sense and motion being lost Sue 
things happen moi e frequently' when the spine is luxated inwards then when it is dislocate 
outwards ” 


‘‘HOW TO RESTORE THE SPINE OUTWARDLY DISLOCATED ” 

“ The vertebrae outuardly' dislocated, when as they' stand bunching forth, then 
to lay and stretch lortli the patient upon a table iwth his face doiTOwards and straig 
bmd him about vith towels under the arm-pits and about the flanks and thighs, an 
to draw and extend as much as w'e can, upw'ards and doivnw'ards, yet wuthout 
(Fig 1), for unless such extension be made, restitution is not to be hoped for, by' reason 
processes and hoUowed ca^'ltles of the vertebrae w'hereby', for the faster knit 
mutually receive each other Then must you lie w'lth your hands upon the ex u 
and force m the prominent vertebra But if it cannot be thus restored, then w i 
venient to wuap tw'o pieces of w'ood of four inches long, and one thick, more or ess,^^ 
cloths, and so to apply' one on each side of the dislocated vertebrae until you or 
back into their seats just after the manner y'ou see it before delineated 
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Tig 1 

Reduction of a spine outwardly dislocated by traction and direct manipulation 
The illustration is from the 1625 edition of Galen (\ ol 4) 



Fig 2 


A Galenical method of reducing a dislocated spine It is perhaps notew orthv that 
the operator has bared his feet ' (Galen \ ol 4 1625 ) 

" In the meanwhile have a care that you touch not the processes which stand up in the 
ndge of the spine for they are easilji broken You may know that the vertebrae are restored 
by the equal smoothness of the whole spine It is fit, after you have restored it, to bind up 
the part and lay splints or plates of lead neatty made for that purpose upon it, but so, 
that they may not press the crests or middle processes of the vertebrae, uhich I formerly 
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mentioned, but only the sides, then the patient shall be laid upon his back in his hed, and 
the sphnts long kept on, lest the vertebrae shall fall out again ” 

Fare’s dictum of gentle handhng " without violence,” comes as no surpnse from the man 
who first abandoned boihng oil as a dressing for gunshot wounds His contemporanes were 
less gentle Fig 2 shows a classical technique for a difficult spinal dislocation, but the 
brutaht}'- of some methods of reducing “ idiopathic ” kyphosis and scohosis surpasses even 
this But first, here are Fare’s views on etiology 



“A MORE PARTICULAR ENQUIRY OF THE DISLOCATION OF THE 
VERTEBRAE PROCEEDING FROM AN INTERNAL CAUSE ” 

" A dislocated vertebra, standing forth and making a bunch is called in Greek, k^^ 
(Those thus affected we may call bunch-backt) but when it is depressed it is name 
(such we may term saddlebackt) but when the same is luxated to the nght or le 
maketh a scohosis (or crookedness) which wresting the spine draws it into the sinu i 

THE JOURNAL OF BONE AND JOlM SURGE 


OKTIIOP \I Die SUKGl K\ IN THL SIXTLHNTH AND SEVENTEENTH CENTURIES 


559 


thcIcttoiS Soft bodies sudi as children’s usuallj?^ are ver}' subject to defluxion Thus 
nurses when tliei' too straiglitlj' lace the breasts and sides of girls, so to make them slender, 
cause the breast-bone to cast itself in forwaards oi backwards, or else the one shoulder to be 
bigger or fuller, the other more spare and lean The same error is committed if they lay 
children more freqiientlj or long upon their sides, than upon their backs, or if taking them 
up when the}^ wake, the^' take them onl}' b) the feet or legs, and never put their other hand 
under their backs, never so much as thinking that children grow most tow'ards their heads ” 
Treatment of the established deformitj imohed reduction by traction, combined with 
sitting on the ape\ of the gibbus, or forcing it wath a wooden bar — a pnmitive type of 
osteoclasis (Fig 3) Vidius (Guido Guidi 1500^-1568) gives the earliest illustration we have 
seen of a method in\olving coirection in suspension (Fig 4), but here again the use of a 
w ooden bar is favoured as a help 


D£ HACIIINAXItNTIS II 



Fig 4 

Correction of spinal deformity in suspension 
(Vidius) The traction-rack is described in 
detail by t idius earlier in his book 



The Hippocratic method of treating spinal 
deformity rxhich was condemned by Par6 
(Illustration from t idius loc cit 1544 ) 


No author claimed very good results “ The bunches w'hich have their onginal from 
an internal cause, are absolutely incurable ” (Pare) Perhaps that is why he deprecated 
such bizarre methods as that shown in Fig 5, about which he wTites “ In the outward 
luxation Hippocrates commands to bind the man nght upon a ladder, the arms and 
legs tied and bound, then afterwards having raised the ladder to the top of a tow'er or the 
ndge of a house, with a great rope in a pulley, then to let the patient fall plumb dowm upon 
the hard pavement, which Hippocrates says was done in his time But I do not shew of any 
such way of giving the strapado to men I shew the surgeon in my w^ork how to reduce them 
surely and without great pain ” 
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until the Iciiitonal Ro^al Aiin^' Medical (oips was formed in which he held the rank of 
Captain \ftei his wai sei vices, which included i term at the 57th General Hospital in 
France, he icstiictcd his suigical mteiests to orthopaedic surgerj^ The department which he 
established at the Salfoid Roj’al Hospital was one of the first m the country The work that 
he did, the icputation he .ittained, and the enthusiasm he engendered in those who were 
prnilegcd to woik w-ith him, aie well known His contributions to the advancement of 
orthopaedic knowledge include his oiiciation of tendon transplantation for the treatment of 
pes ca\ us and an ongmal jiapci on e^ sts of the menisci of the knee In clinical cinephotography 
he was a pioneer, and with the enthusiastic assistance of his two sons he made the first 
coloured film of an operation — his treatment for pes cavus Such w'as the artistry of the film 
that no one m many audiences w ho saw' it evci spotted the fact that to illustrate the different 
stages of tendon transplantation he used tw'o different feet — one nght and the other left ' 

He IS remembered b}^ his patients, especiall} the children over whom he exerted 
tremendous influence, as a kind and s\ mpathetic fnend His colleagues, members of the Board 
of Governors, and the administrative staffs of his hospitals, respected him for his ceaseless 
devotion, the}' feared him for his candid, 3'et constructne, criticism, and for his denunciation 
of sham and hj'pocris}' , and the}' loved and admired him for the advice, help, and encourage- 
ment which he ga\e to all w’ho sought his aid On retirement in 1947 these qualities were 
recognised by his appointment to the Board of Governors of Salford Royal Hospital His 
sudden death, w'hich occurred as w'e believe he w'ould have w'lshed it, while enjoying an 
after-lunch game of billiards, has deprived the new Health Service of invaluable assistance 
He w’as intimate w'lth e\ er}'one w ho mattered He had the uncanny knack of knowing all that 
was happening His memory, even for small events and facts, was prodigious — and some- 
times embarrassing We had looked forw'ard to many years of advice from his incisive mind 
Robert Ollerenshaw' w'as a member of many professional societies He held the office of 
President of the lilanchester Surgical Societ} and of the Orthopaedic Section of the Royal 
Society of Medicine He had been Vice-President of the Bntish Orthopaedic Association 
and of the Orthopaedic Section of the Bntish Medical Association When these Associations 
paid \asits abroad he delighted to travel He was a Fellow of the International Society of 
Orthopaedic Surgery and an Honorary Fellow' of the French Orthopaedic Association In 1926 
he was appointed Clinical Lecturer m Orthopaedic Surgery at the University of Manchester, and 
for two decades his lecture-demonstrations at Salford Royal Hospital w'ere attended eagerly 
His pnvate life w'as no less full By his colleagues, relatives, and fnends he w'as given 
the nick-names ‘‘ Bob,” " Bob Oiler,” and “ the great w'hite chief,” this indicating to some 
extent his many-sided character and the affection and respect in which he was held His 
personahty w'as so strong as to be almost a disadvantage, for it overshadow'ed his professional 
quahties to such an extent that even those who were intimate colleagues thought of him first 
as a man and only then as a surgeon Whether at w'ork or at play, in pnvate company or 
pubhc gathenng, this rugged, well-built, and handsome man dominated and attracted all 
about him no matter whether his mood was jovial or stern His younger days may have been 
stormy, but his later years unfolded the fnendliness which was his real self No wonder 
that he gathered about him a close band of fnends Influenced by his love of music and the 
arts, and aided until her tragic death in 1933 by his charming mfe Florence, daughter of 
Senator Robert Watson of Portage-la-Praine, Manitoba, his home in Didsbury became the 
rendezvous of many famous personalities Among those who w'ere frequent guests w'ere Sir 
Henry Lytton, Nicoli Malko the Russian, and John Barbirolli His greatest relaxation w'as 
the Halle Orchestra, he seldom missed a performance, he w-as Honorary Medical Officer and 
a member of the Committee He w'as not content only to hsten , he played the piano, the 
’cello, and the bassoon, and he enjoyed nothing more than to play m an amateur orchestra 
composed of the family and their fnends “ Bob ” has left behind him the happiest of 
memones — a splendid autocrat and a gentleman ' S C 
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This year is outstanding in the annals of the British Orthopaedic Association A second combined 
meeting nith the American Orthopaedic Association has been held in Quebec joined on this occasion for 
the first time in history by the Canadian Orthopaedic Association The meetings were conducted under 
the leadership of Dr R I Harris of Toronto President of the American Orthopaedic Association Dr 
Edouard Samson of Montreal President of the Canadian Orthopaedic Association and Mr Alan S Malkin 
of Nottingham President of the British Orthopaedic Association It is unfortunate that no more than 
limited Bntish representation nas possible but those nho did attend from Britain took nith them the 
good M ishes and fellon-ship of their less fortunate colleagues The scientific proceedings are summarised 
in these pages 

The second reason n hy this is an outstanding year in the historj’- of the Association is that arrange 
ments nere made to receue as guests in the American Continent thirteen young orthopaedic surgeons 
from this country nho nere appointed as Nuffield and Tra\elling Fellons in Orthopaedic Surgery and 
n ere entertained in the clinics of Nen York Boston Philadelphia Baltimore Quebec INIontreal, Toronto, 
Detroit Ann Arbor Chicago and Rochester In the editorial of this number of the Journal extracts 
are quoted from the diaries of these tra\elling fellows It is clear that in the course of a strenuous and 
stimulating tour friendships x\ere sealed It is hoped and beliexed that a return xisit of young American 
and Canadian orthopaedic surgeons may soon be arranged and that w e maj’- ha\ e the opportunity of doing 
the best w e can to emulate the hospitalit}' so generously given to our representatix es M e are afraid that 
we cannot do so well but we will offer all we haxe 


IMPRESSIONS OF ORTHOPAEDIC SURGERY IN THE 
UNITED STATES AND CANADA 


J Crawford Adams, London 


TiaveUiiig Fellow in Oithopacdic SiDgoy 


Y hen Dr R I Hams was elected as President of the American Orthopaedic Association in 1947 it 
would appear that his thoughts turned almost -it once to the training of orthopaedic surgeons in Great 
Bntain the United States and Canada He realised that in Britain there were man)’’ young surgeons who 
had been denied the opportunity of studying the dexelopment of orthopaedic surgery outside their own 
country and that abnormal w orld conditions made it unlikely that such an opportunity w ould arise unless 
special measures were taken This was tlie inspiration for his proposal that a group of young British 
orthopaedic surgeons should enjo)'' the hospitality of the United States and Canada on the occasion of 
the combined meeting of the American British and Canadian Orthopaedic Associations at Quebec 

That such a project could be brought to reality and could achiei e the success it did was due almost 
entirel}'^ to the intensue and untiring efforts of Dr Harris to the remarkable generosity of indiiidual 
members of the American Orthopaedic Association and in Britain to the generous help afforded by the 
Nuffield Trust 

The party’^ w as composed of thirteen members — ^the luclcy thirteen — selected from some of the foremost 
orthopaedic centres of England and Scotland under the capable leadership of Mr Philip Newman 
Landing from the Queen Elizabeth on May^ 12 they were met on the pier at New AMrk by Dr Hams 
himself He had traxelled more than 400 miles from Toronto expresslyMor this purpose After an inaugura 
dinner he left the party to the hospitality of well-known surgeons who had organised clinical programm 
at the eleven orthopaedic centres to be xisited And so the six weeks’ tour began The pace was rap 
It w as set on the first day at the Hospital for Special Surgery in New York Scoliosis w as foremost 
the many^ subjects discussed Succeeding day's were spent at the New York Orthopaedic Hospita 
Hospital for Joint Diseases and the Presbyterian Hospital Then on to Boston to be charmed y 
Smith-Petersen Dr Joseph S Barr and Dr William Green and to see a cup arthroplasty' perfonne 
the master himself At the Children s Hospital discussion on poliomyelitis w as both interesting 
profitable 

In Philadelphia the dynamic personality and restless energy of Dr Royal Moore w as reflecte 
closely packed programme w hich began exactly one hour after leaving an o\ emight Pullman ' (-hj-opic 
X isits to most of the leading hospitals in the city as w ell as to that amazing example of p u an 
mumficence the Alfred I Dupont Institute for crippled children at tVilmmgton + h x isitors 

In Baltimore and AVashington a x'ery slight slackening of pace xxas acceptable to the Bri is 
who XX ere unaccustomed to such heat and humidity Clinical discussions and case presen a lo 
interspersed xx ith country drix'es x isits to historic monuments and ex ening barbecues 
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The Oucbti. mtcIinK ^\ \s nn ixpuiitiKc n(\ci to be forgotten For seven member:, of the Nuffield 
pirt) It inelmlid the liononitd innikgc— nnd foi souk the trying ordeal~of presenting papers before a 
\tr\ distmgiiislicd eompiin At this meeting m nn recent and happy acquaintanceships were renewed 
On June h the itinerary led to Montieal wlieie in excellent clinical programme had been arranged by 
Dr Fdouaul Samson It was inteiesting to note the clo e similarity of outlook on orthopaedic problems 
in the gri it Caiiadi m eities and Great Britain ittnbut iblc no doubt to the intimate collaboration, often 
at the same hospital between siiigeolis fiom both eountnes during the second World War At Toronto 
the proLcedings culminated in a uiemorablc dinner it the York Club with Dr Edward Gallie in the Chair 
This was the appropriate moniciit for the present ition to Dr Hams of a gift of old English silver spoons 
as a simple token of the frieiullj lespeet ind esteem with which he is held by the Nuffield party 

Vt Detroit ehnieil work w is thoiightfull) eiirtailed b> Dr Alitchell m order to permit a visit to the 
Ford automobile asscmblj plant iiid the unique collection of historic American buildings wdnch have 
been brought together at Dearborn ullage There w is \nn Arbor where clinical conferences under the 
stmiulating ehaiimanship of Dr Carl Bulgliy could ha\e been enjoyed for a much longer period than 
the brief Msit allowed Chicago trciiieiidoiis and \itil city of unexpected beauty was enriched by the 
amazing hospitahti of the oiginising host Dr I'dw ird Compere Finally there was Rochester and the 
great Maio clinic wlicie a full-time salaried surgical sen ice is seen perhaps at its best Here is one of 
the outstanding achieicments of medical orginisation in which an atmosphere of friendly co operation 
and team w ork h is been retained 

The tour is oi or c are left w ith impressions — impressions of the countr^:^ the people the hospitals 
and the siirgcn The i astiiess of the cnuntr\ is m itched only b> the immense hospitality of our American 
and Canadian hosts This and the trcmondoiis trouble which clearly had been taken by all concerned 
in arranging an interesting and represent iti\c clinical programme at every centre left a deep and indelible 
impression upon the minds of all iiiembors of the party 

Although suffering from shortage of beds and a serious nursing problem the Americans and Canadians 
are relatn el) fortunate in the number and quality of their new hospitals Many of these buildings represent 
an ideal m structure and equipment w Inch can be no more than a dream m Britain for many years to come 
The onlj criticism we could make was that most hospitals had made little or no proMsion for individual 
anaesthetic rooms adjacent to operating theatres 

It was not, howeier the purpose of our tour to examine hospital buildings so much as to study the 
work which goes on within them The approach to various problems is broadly similar in the three 
countries with undoubtedly a greater tendency towards operatne treatment in the United States We 
gained the impression that in some instances this policy was dictated by economic and social factors rather 
than by surgical considerations The most pronounced difference of approach was found m the field of 
bone and joint tuberculosis In most American centres satisfactory results were claimed from early 
operative treatment not only in tuberculosis of the spine but also in disease of the major joints This 
IS clearly at v anance w ith current British practice It is obv lously desirable that a full scale investigation 
should be made into this problem w ith particular reference to late results in order that a true assessment 
may be made of the relative merits of these divergent vnews 

kluch interest was aroused by displacements of the upper femoral epiphysis In many centres the 
epiphysis is replaced either by separation through the epiphyseal line or by osteotomy immediately below 
it The arguments which were advanced appeared sound and this was borne out by the many excellent 
results which we saw in which the hip joint was often indistinguishable from normal Nevertheless 
final judgment must be reserved until really long-term results after the lapse of thirty or forty years are 
know n m a large series of cases 

A further problem on winch profitable discussion took place w as that of poliomyelitis Although no 
treatment is yet known which will influence the degree of recovery of damaged nerve cells we were very 
impressed bv the thorough manner in which re education of convalescent cases was carried out and we 
felt that the technique of developing maximal function from such muscle fibres as remained w as understood 
more fully than m most British centres The problem is of course relativ ely larger in the United States 
than in Britain and the popular interest which has been aroused has necessitated the setting up of many 
special centres 

The difficult problem of scoliosis w as of great interest There is a tendency in larger cities for cases 
to be segregated in a few hospitals and to be treated by surgeons who have special interest, and who by 
virtue of accumulated experience have acquired capacity to select the most suitable cases for correction 
and fusion The use of giant X-ray films which show the whole length of the spine on a single film is of 
definite advantage The turnbuckle jacket is the method of correction usuallj’’ emplojed though at a 
few centres other procedures are used At the moment there is no univ ersal agreement as to the length 
of spine which should be fused 
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The system of climcal conferences which has been adopted widely in the United States and Canada 
has obvious merit in the assessment of difficult cases Apart from the advantage to the patient, this system 
has the merit of giwing confidence to residents and members of the house-staff in the presentation of cases 
It IS to be hoped that it will be adopted more widely in Britain 

In seeing so large a volume of work in many cities it was inevitable that certain criticisms should 
arise Most of our criticisms were of a minor nature but we would be insincere if we did not refer to one 
point nhich concerned us — namely, the question of asepsis in operative technique We could not help but 
believe that in clean cases the incidence of suppuration and delayed wound-healing was sometimes 
higher than it need have been Perfect aseptic technique is surely of supreme importance, particularly 
■when fractures are being plated deliberately in order to increase the turn-over of beds We were 
inspired one and all with a determination to increase rather than to decrease the stringency of our oivn 
precautionary measures in avoiding wound infection, and to avoid any tendency to place unjustified 
faith in penicillin and other antibiotics 

By hearing, seeing and discussing the imperfect as well as the perfect, the indifferent as well as the 
good, our judgment has matured We have come home with profound respect for the qualities of Amencan 
and Canadian orthopaedic surgery and for the inspiration and stimulation of American and Canadian 
surgeons By knowing the man behind a name his contribution can be the better assessed Herein lies 
the basis for the unqualified success of a bold venture initiated we believe by Dr Harris, and first 
discussed in Toronto with Sir Reginald Watson-Jones nearly two years ago That it wall be a 
landmark in the careers of those of us who were fortunate enough to visit the American Continent cannot 
be doubted It is earnestly hoped in Great Britain and particularly by members of the Nuffield party, 
that wathin a very short time w e may have the opportunity of serving as hosts to the friends and colleagues 
who were so kind to us in their owm country We cannot hope to measure our hospitality against theirs, 
but w e w'lll do our best 


IMPRESSIONS OF ORTHOPAEDIC SURGERY IN THE UNITED STATES AND CANADA 


John T Fairbank, London 

Nuffield Fellow tn Orthopaedic Surgery 

It may be presumptuous to formulate e\ en tentative opimons of orthopaedic surgery in the United 
States and Canada after a visit of only si'v weeks, but so well oiganised, balanced, and concentrated was 
the programme offered to the Nuffield and Travelling Fellows in Orthopaedic Surgery that we gained 
impressions within that period which under less favoured circumstances might well have taken as many 
months Wffien our opinion differed from that of our hosts w e w ere generally m agreement among ourselves 
but these notes are mv ow n personal impressions formed rapidly, offered w ith due humility and perhaps 
w ithout adequate time for digestion and they do not necessarily indicate the agreed opinion of the 
travellers No words can eier suffice to e'v.press our deep gratitude for all that was done for us and i^, 
in these observations points of difference have been stressed unduly that is for the sake of interest and i 
alters our feelings not in the least 

W'^e were very soon impressed by the open and inquiring minds of our hosts Ev'en the most 
of them, who might well have been forgiven for being set in their ways, showed always a most rea 
welcome and indeed an eagerness to receive contrary vnew s and to reflect on any criticisms we mig 
For a continent so vast and potentially self-sufficient as North America the e'rtensive knowledge o 
literature of other countries and the views of other surgeons held by every member of the team from ^ 
most senior to the most junior, was quite remarkable Nearly every hospital had a medical i r 
often a very good one indeed 

Hospitals — ^With few exceptions the hospitals are more modern than ours Although the 
and design may take several years to complete once a building is started a thousand-bed hospi a is 
within eighteen months or tw o years Their design differs not greatly from ours except in the comp 
smallness of operating theatres the lack of separate anaesthetic rooms and the absence of large 
eight beds often being the maximum for one ward in a new building Air-conditiomng hosphah 

use of sound-proof materials is becoming general To the Briton hardened by fuel shortage, -mcUy 
at first seemed to be unbearably hot although English doctors working in them said that 
became acclimatised to it In hospitals w ithout air-conditioning it was remarkable to see ow to 

were kept open, but we were assured that there was no tendency for common colds or o er i 
race round the ward, and that post-operativm chest complications were seldom seen 

Most hospitals w e v isited had few non-paying beds The minimal daily charge was ^ ° of the 

dollars This difference from the custom in Britain was very striking , it was perhaps an e p^^ larger 
higher standard of living and of the lack of private nursing homes such as we use Even 

and joint 
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Wddsvt MW WLU oLLupitd moslh I)\ inying p itimts 1 he clnrgcs were necessarily high so that in 
guicnl till u w ns in iiiukiNt iiid iblc iiiMcly on the p-irl of patients to return home at the earliest possible 
iiioiiKiil for c\ iiniik it w is quite iisu il for i pitiuit to be sent home in a full hip spica or even on a 
Dndford frinic 1 last tconoina circiimslniuts ind the amount of ill digested medical knowledge 
n\ iiinbk to the public in the 1 n press art undoubtedlv important factors in the general urge which exists 
towards earh operition and in the lelatueh short pi nod during which conservatn e methods of treatment 
are pursued 

Nursing— The mirsingstalT is allotted on i somewhat more generous scale than at home but this is not 
marl cdl> so ha\ ing regard to the multitude of small wards and single rooms in which patients are nursed 
The nurses arc helped bv an adequate staff of cleaners Their training period is more expensive than at 
lioiiie but when qiialilied the> are rclatuelj better paid Most of them continue to avork in hospitals 
beeaiise of course there is little scope for priaate nursing Their hours of work are very similar to those 
in Britain ’Icclinicallj the nursing is of a high quality but this does seem to be a little at the expense 
of the human side of their work 

Clinical notes and Research — E\on m the Lmted States there is some complaint of lack of secretarial 
help but nc\ ertliekss the excellent organisation of note-keeping makes it relatively easy to study clinical 
sur\evs The later follow up work did not always seem as good as ours possibly because of the great 
distances of traeci ineohcd for the patients in attending follow-up dimes Many hospitals had their own 
research departments, and the profusion of animal material which was available made it possible for 
research to be conducted on a far more laeish scale than at home Such work requires no licence and 
the conditions in which the animals In ed sometimes left much to be desired 

Surgical and medical staff — The proportion of medical staff to the number of beds av'ailable was much 
greater than that to which we are accustomed In some hospitals all the staff were on a full time salary 
and this certainly led to no lowering of the qualitj or standard of work or of the inquiring spirit which 
prevailed It was nearly alwavs obvious that the seniors allowed their juniors a very loose rein by which 
to follow their own ideas and yet without loss of the team spirit We saw little deification of the 
chief such as exists in continental European centres Post graduate orthopaedic training struck us as 
excellent with the possible exception of the undue emphasis occasionally placed on radiographic findings 
especially in so far as it led to early operative treatment We attended a number of grand rounds as 
for example m Toronto where the chiefs of pathological radiological and other services were present 
Me were very impressed bv the way in which every member of the team from the most junior upwards 
was allowed to was encouraged to and did in fact express his views 

Greater emphasis on operative than on conservative treatment — No inherent criticism is implied 
in noting the marked tendency towards early operation more particularly in the United States than in 
Canada, and especially for bone and joint tuberculosis There is no doubt that this tendency is the result 
of deliberate choice by surgeons but to some extent their hands are forced by the expense to patients 
which IS involved by prolonged conservative treatment and also by the fact that man> patients come 
not from general practitioners but of their own will already demanding operative treatment and often 
some specific form of operative treatment Certainly many patients were saved much time but we were 
doubtful whether in the long run this really contributed to the advance of medicine Any new operation 
which has a sound basis is giv^en extensive trial in several centres so that failings rapidly come to light 
the V ariety of operations sw ells vv ith great rapidity Emphasis on the operation as the essential element 
of treatment has naturally led to great operative dexterity but we were not always impressed with the 
aseptic technique which almost certainly would make Lane twitch if not turn in his grave 

Tuberculosis of bones and joints — Turning to individual subjects the most striking difference from 
our ow n ideas vv as to be seen in the treatment of tuberculosis Surgical tuberculosis is becoming much 
less common they certainly see less of it than we do Tuberculous cervical adenitis is seldom seen and 
in consequence of most excellent milk control bovine infection is now rare Little regard is paid to general 
measures and heliotherapy is seldom used the whole concentration of treatment is on management of 
the local lesion 

Ticbei culosts of the spine — Although in a few centres fixation was used more or less on British lines 
splintage vv as usually minimal and in the treatment of spinal caries it vv as sometimes non-existent Both 
children and adults after a few weeks in bed sitting up if they wished were treated forthwith by spinal 
fusion Early ambulation was permitted sometimes with no external fixation whatever Collapse of 
v^ertebral bodies was usually accepted as a desirable preliminary to fusion and extension treatment was 
limited to cases of tuberculosis of the spine vv ith paraplegia Although at first it must be admitted that 
we were shocked it cannot be denied that many of the results we saw were excellent — so much so that 
vv e soon w ondered vv hether vv e ourselv es vv ere not much too conserv ativ e and w hether the awful w arnings 
handed down to us at home as to the results of early operation in active tuberculosis did not call at least 
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for some amendment We felt that the divergence of clinical practice could not be e\plamed solely b) 
differences in the natural resistance of patients or the virulence of bacilli in the two countries Unfortunate!) 
we vere given no statistical information by which to make proper comparison with our ovn material 
Tuberculosis of other joints — These remarks apply equally to tuberculosis of other joints in vhich 
the diagnosis was often confirmed by biopsy On occasion the hip joint might be arthrodesed e\en at 
the early age of one year and in the knee joint at the age of five years in each case great care being taken 
to a\ Old damage to the epiphy’seal plates In Boston we were shown convincing radiographs of tuberculous 
knees in children fused by erasion and the passage of a central graft driven down through a vindon in 
the anterior femoral cortev Damage to the centie of the epiphyseal plates does not interfere with growth 
and the cases shown were soundly fused growing evenly and at a rate equal to that of the other limb 
It V as however striking that the tuberculous knee joint in a child even though apparently synoi lal 
■was at once condemned to ankylosis and the chances of gaming mobility of the joint by conservatne 
treatment were not even considered In Montreal we saw excellent results in a few cases from excision 
of the humeral head m tuberculosis of the shoulder and a case of tarsal tuberculosis in an adult fused 
and apparentlji- cured by an extensive operation which in our hands would surely have led to disaster 
We were told that such disasters from early operation were rare and that the procedure was justified 
not only by the results and the more rapid recovery^ but also by diminution in the number of growth 
inequalities and by the reduced incidence of general tuberculosis 


Streptomycin in tuberculosis — There w as fairly general use of streptomycin in these cases This is still 
in the experimental stage, and not one of our hosts was yet fully convinced that there was gam in so far 
as healing of the bone lesion itself was concerned There was general agreement that it served as an 
excellent prophylactic against sinus formation that it enabled operations to be done safely in the presence 
of sinuses and that it improved immeasurably the chances of success in any attack directed primaril) 
against the sinuses themselves Our impression was that the incidence of severe complications made its 
use unjustifiable unless sinuses were present but work in the research departments of the Mayo Clinic 
suggests that streptomycin is generally being used m unnecessarily large doses and that smaller doses 
may be no less efiectn e and may carry much less risk of eighth cranial nerve palsies and other complications 

Anterior poliomyelitis — Mastery of the problems of poliomyelitis in the United States and Canada 
made us realise how much we had to learn, and only a few points can be mentioned In general the 


existence of muscle spasm has been accepted it is not very common and the degree of spasm vanes m 
different epidemics Splintage was given about the same prominence as in Britain although some schools 
made extensive use of it in the early weeks Passive but not forced mov’ements were giv'en At the 
Toronto Hospital for Sick Children a one year s trial of the Kenny treatment had resulted in a higher 
percentage of deformities There was no general urge to get patients up v erj’- early in fact in Baltimore 
thej' preferred to keep them in bed as long as recov'erj>- in the lower limb^ was definitely progressing But 
once the patient was up there was an early assessment of what his final capabilities were likely to be 
Treatment was immediately concentrated to these ends Braces were used freely and early Muscle 
transposition was often employed the biceps femoris (usually alone without semi-tendinosus) wastrans 
planted to the patella and w e w ere show n some excellent results The Billis treatment w as assessed at 
Philadelphia but although some improvement was claimed we were not fully convnnced that it might 
not hav^e resulted from the intensive physiotherapy afterwards rather than from the procedure itself 


supped upper femoral epiphysis was exercising many minds almost every centre we visited ha 
something to say on the subject With one exception, closed reduction except for the most acute cases 
has been discarded but opinions differed as to the best operativ'e procedure and the best method of mtema 
fixation Some recommended wedge osteotomy of the neck others open reduction through the epip P® 

plate with or without the removal of a wedge of bone while very few favoured subtrochanteric correcti 

the vessels 


They were agreed as to the necessity' for some open procedure and the importance of preserv mg 


on the postero-mfenor aspect of the neck they were also agreed as to the low incidence of 
necrotic changes They are tending to operate on cases wnth slipping of less and less degree an ^ 
attention was paid to the possible advisability of leaving alone minor cases which had been presen 
enough for adaptation already to have taken place between the acetabulum and the femoral hea 
maintained that with few exceptions movement after operation was greatly' improv'ed There was g^ 
agreement that the tnflanged nail was not ideal for fixation of the head and the promotion of 
only because it might cause damage to the blood supply but also because instead of penetrating 
it might drive the head farther ofi the neck Various forms of drilling pinning with multiple -nir^ 
grafting were advocated but it w as obvious that the ideal has not yet been obtained particifiar y^^^^ 
of the fact that it is the periphery and not the centre of the plate that should be attacked ^ cases 
differed as to the importance of promoting fusion on the unaffected side In one senes opinion 

thirteen returned within six months to three years with slipping on the other side and the weig 


seemed to favour immediate fusion even although no abnormality' was apparent 
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Scoliosis \\ IS nnothrr siiUjitl on ^\lllcIl wt hnrd much of viluc particularly m New York On the 
whole 11 h\ tend (o ojirriti c irlicr, and in a ratlin higher proportion of eases than we do They watch 
and assess thin pilicnts it si\ inonthlv intirials miking generous use of 17 inch x 14 inch films taken 
in the standing and hing jiositions 1 htj opirite is soon as there is evidence of increasing deformity 
There is little faith in the \aluc of exercises except as a general tonic Great stress was laid on the 
iniporlanee of assessing the total correction obtain ible in the secondary curves and of taking care not 
to eorreet the primare curve to an extent greater than this sum over correction leads to decompensation 
and pseudoarthrosis in the grifted area ^\e were shown the Milwaukee brace Von Lackum s transection 
shift jacket, and Lc Mesiiner s fish net sling but although each has its advantages we thought that the 
best eorrictions were obtained from the Kisser t\pe of jacket Although most fusions were done in 
adolescence a number were done much earlier and there was some difference of opimon as to whether 
growth was or was not affected We cert iinh' saw patients in whom the normal dorsal curve appeared 
to be changing to a lordosis and if this be so fusion of the convex side as advocated by Le Mesurier 
would appear to be logical 

Bone b inks — The use of the bone bank is spreading fa«t The procedure is simple but the necessary 
deepfreeze ajijnratus is exjiensivc The temperature which was maintained vmried considerably in 
different hospitals but it is the sjieed of freezing which matters The safety of the technique depends 
upon the care which is taken in aseptic transfer of bone to and from the container Most surgeons agreed 
tint frozen bone w as less effcctiv c as a graft than fresh autogenous bone but that it was definitely of value 
particularly in extensive fusions whore the taking of so much fresh bone might be a severe strain on the 
patient Phemistcr howev er quoted examples where the frozen graft had remained completely unchanged 
for manv months thus leading him to reject the method Incidentally the beauty of bone preparations 
at the Universitv' of Chicago Clinic impressed us deeply especially the microtome sections covering six or 
more inches of the head and shaft of a bone 

Fractures — In spite of notable exceptions we came away with the impression that a very great deal of 
hardware was being put into fractures both simple and compound The results were often good 
but w as it all necessary ’ Me felt that quite apart from medical indications the practice w as being 
dictated by^ the anxiety to secure X-ray evadence of accurate reduction as a defence against possible 
litigation and also by the urge to shorten the duration of m-patient hospital treatment But evidence 
of the risk of sepsis was there for all to see and one was doubtful whether the student might not gam 
false impressions as to the need for skeletal fixation 

Prolapse of intervertebral discs — The main interest now is turning on the question as to whether or 
not the spine should be fused at the same time that the prolapsed disc is removed Although the cases 
that had been fused gav e a slightly higher proportion of excellent results the difference w as not so great 
as to justify routine fusion and efforts are being concentrated on selection of the most suitable cases 
At the Mayo Clinic about 40 per cent of all discs operated upon are also fused these including all in which 
backache is a marked symptom and all m w hich there is radiographic evidence of narrowing of the disc 
space or other lumbar abnormalities We saw many methods of fusion each with its percentage of 
failures Most of them aimed at limiting post-operative splintage to a minimum We liked Chandler s 
method at Chicago The method where plates were bolted to the side of the spinous processes seemed 
rather complicated We were told by many of our hosts that screws through the articular processes often 
became loose and sometimes caused nerv^e root trouble As in spinal fusions for other conditions great 
care was taken to confirm that bone fusion w as solid by taking radiographs in various positions of flexion 
of the spine 

Gup arthroplasty of the hip joint — The results we saw were most impressive It was an inspiration 
to watch Smith-Petersen operating on a very difficult case with easy mastery We were warned that 
arthroplasties for old rheumatoid arthritis tended to lose movement after tw o or three years and might 
need revision and that it was advisable to warn patients of this possibility Smith-Petersen laid great 
stress on the need for slimming the unduly heavy patient and on the importance of continuing exercises 
for many months or even years The excellent results we saw were admittedly the cream but all our 
hosts agreed that even patients with a poor range of movement were usually^ relieved of pain and it was 
perhaps for this reason that we heard so little of arthrodesis of the hip joint except in the treatment of 
tuberculous disease 

Recurrent dislocation of the shoulder — After our recent symposium on this subject in which it was 
agreed that teno suspension operations had largely failed in Britain it w as interesting and instructiv e to 
learn from Henderson of the good results he had secured His figures showed successful results in over 
90 per cent of cases figures which compare favourably^ with those of any other method We must think 
again In Philadelphia w e heard an excellent and pains-taking paper on age changes in the normal anatomv / 
of the shoulder joint stressing how the tendon of the long head of biceps often pulls the attachment of the 
glenoid labrum upwards and backwards thus leaving a gap which might be confused with the lesion 
described by Bankart 
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Congenital dislocation of the hip joint — Gradual reduction i\as favoured but methods of holding the 
limb in abduction and in the required degree of rotation varied widely There was a tendency to operate 
earlier than v\e usually do e saw cases in which a cup arthroplasty had been done in childhood with 
good immediate results the cup being removed about two years after operation ^Ye were much 
interested too, by Badgley’s conception of the etiology of this condition He believed that ante version 
w as a primary deformity and in considering its development he stressed the importance of the fourth 
dimension — time 

Club feet — In the treatment of club feet the Kite wedged plaster was popular particularly for the fore 
foot deformity hlost surgeons believed that forcible manipulation v\ as inadv isable at least m early cases 
For the correction of the v arms heel they liked the Denis Browne splint, but this w as extensively modified 
the side flange being usually very short, and occasionally even placed on the inner side It was thought 
that shortness of the tendo Achilhs was an important cause of recurrence and tendon lengthening was 
bfteri done at an early stage 

Cerebral palsy — e v isited the hospital school at Baltimore dev eloped by Phelps for the treatment of 
children with cerebral palsy mainly of the athetoid type Eighty children were looked after by a staff of 
eighty whose devotion was an inspiration Of the cases not actually hopeless these children were the worst 
and although it w as admitted that few could be made self-supporting the degree of improv ement justified 
the effort which w as required — and it was indeed an immense effort calling for much time money and 
concentration of man-pow er Phelps does few er and few er operations the w hole emphasis being on muscle re 
education and relaxation w ith a generous use of light braces designed to promote gradual stretching at night 
Amputations — Both in the United States and in Canada the Stokes-Gritti and Syme’s amputations 
are popular Symc s amputation is occasionally used even in Buerger's disease In Toronto we had an 
excellent demonstration of these stumps and there was no doubt that they had stood up to the stress and 
strain of life The prostheses v\ere good and the joints although perhaps not as shapely as those which 
van be constructed when the stump is shorter, were inconspicuous and did not display the objections which 
Dur limbmakers would have us believe Much work is being done on suction sockets particularly m the 
L nit d States and although the fitting has to be done carefully' and superv ised for a long time the results 
appeal d to be justified 

TraumaUc paraplegia — We had the pleasure of visiting a number of \eterans and Military Hospitals 
and V ere > ery impressed at the Cushing Hospital Boston, by the magnificent morale of paraplegic patients, 
due largeh to the excellent entente betvi een doctors and patients Bed-sores already present on admission 
as a 'egacv of earlier treatment v\ere dealt with by' various forms of pedicle flap In the consenatne 
treatn tnt of these sor^s the frequency of dressing was considered to be important rather than the nature 
of the dr -ssirg It w as believ ed that ev ery patient could be taught to w alk bv one or other form of tripod 
gait Elsewhere v\e heard advocates of bilateral amputation in psy'chologically suitable patients in order 
to make hem more active and mobile 

Radiolo^ — vll the radiological v\ ork we saw w as first-class In New York we saw bone length measure 
ments bv iie scanograph ’ At the Boston Children’s Hospital in connection v\ ith Dr tVilham Green s 
w ork on r }, ohv ,eal arrest w e w ere impressed by radiographs of the w hole limb on outsize films separate 
exposures i“mg made over each joint hlost striking also, was the quality' of films produced by the 
" laminog loh a modification of the tomograph, in which tube and plate were moved in opposing circles 
and pivoted so that the central ray followed i cone with its apex at the point under examination the 
bone detail shown in pedicles and laminae was wonderfully sharp 

Pathology — We heard manv excellent papers by pathologists We became almost familiar with ^ 
eosinophil granuloma and the osteoid osteoma Pathologists and general surgeons talked to us on mauj 
problems which were not of purely' orthopaedic interest W e were all the better for it 
Physiotherapy and rehabilitation — This w as of a high order They hav e not all the personne ^ e) 
require, but they are better off than we are and their equipment is superb In New York ^ 
reproduced for training ev ery possible function in which a patient might find difficulty for examp e 
w as a bus on the v erandah for practice in entering and leaving The brace shops w ere excellent 
production, and the host of cases they hav e to deal w ith hav e made it possible to gam many advances^^^^^ 
our methods W'^e saw an aluminium caliper joint, said to last about eighteen months and capable o 
changed in an hour or so The artificial hands shown us at Washington made a deep 
plastic skin with which they viere cov'ered was so beautifully modelled and pigmented that at e 
of a yard it was almost impossible to distinguish it from flesh and blood while thumb and in 
opposable in the most natural w ay names of 

Summary — These brief notes cov er no more than a small proportion of all w e saw 
personalities and hospitals hav e been minimised deliberately because each of them w as goo 

gave us food for thought Time and space will not allow a more detailed diarv To al \erv 

to those w ho inspired this tour, and w ho gav'e the funds by v\ hich to make it possible w e a 
grateful May a return match soon be played on this side of the Atlantic 
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lOINl MLETING OF THE AMERICAN, BRITISH, AND CANADIAN 
ORTHOPAEDIC ASSOCIATIONS IN CANADA— JUNE 1948 

Aseptic Necrosis of Bone tflci liijinj— Di Lduund L Coinpcic (Chicago) referred to aseptic necrosis 
of hrgi iiiUinicdi iM frigmciits in double fnctincs of the shifts of long bones Serial radiographs showed 
tcniponnli incrnsed dcnsit\ rcgciicrition of bont took phcc in the same way as that of a bone graft 
union occnrrid but it w is iisinlh dtliiul Di Dallas B Phemtsto (Chicago) in dealing with the 
imingtiiKiit of iscptic iiCLiosis of the ftmoril litid in idults recalled tint vascular damage to the bone 
implied dcitli of o\cr King irticill ir cirtihgc The growing edge of the living tissue which ineaded and 
rcjihccd dead bone w is fi igilc Vftcr si\ to eighteen months w hen it reached that part of the head w Inch 
wis opjiositc the icctibnlir iinrgin the frigile tissue often yielded so that it was crushed under the stress 
of wcight-beiriiig In ittempting to iireicnt tins eollipse four cases of ununited fracture of the femoral 
neck with iseptie necrosis of the hcid hid been trcitcd b) the insertion of tibial grafts through the neck 
into the iipiicr jnrt of the held together with thrcidcd wires to immobilise the fracture In each case 
trinsfornntion of the fcmoril held took place without collapse but the time was still too short for 
appropriate assessment If non-union had existed for more than three years a reconstruction operation 
or arthrodesis was preferable l/i James Pa/iiel (Glasgow) had treated one hundred and seeen recent 
fractures of the femoral neck bj combined nailing and grafting since 1942 The fracture united more 
frequent!} than when a nail onh was used In some cases there was late penetration of the graft into 
the joint itli w alking impaction occurred this caused slight extrusion of a nail but the graft could 
not beha\ c siniilarl\ because b% this time it w as united w itli the In mg distal fragment From examination 
of the late results in sixta -three cases operated on more than two years ago it was concluded that the use 
of a graft reduced the incidence of aseptic necrosis Dr IF H Plummer (Buffalo) said that symptoms 
from aseptic necrosis'afiight begin as late as h\ e years after fracture He demonstrated a light-meter by 
which to measure the radiographic density associated with necrosis Mi H Jackson Btiiiows (London) 
pleaded for pre\ention hen cortical bone had been deprned of its blood supply delayed union was 
inevitable and if there was death of the cancellous end of bone the articular cartilage was destroyed 
Little could then be done Permanent damage had occurred It was imperative to avoid unnecessarily 
extensive operations or conversely closed manipulations when open operation would be less damaging 
The lesson of gentleness in manipulation had been learned in the case of congemtal dislocation and 
ephipyseolysis but had v^et to be learned in relation to fractures of the femoral neck Dr Robeit IF 
Johnson (Baltimore) preferred that channels drilled into the necrotic area should be unobstructed by grafts 

Subtrochanteric Limb Shortenmg — Di Lawson Thomton (Atlanta) described a limb shortening 
operation which made use of his nail plate The nail was driven into the femoral neck the appropriate 
length of femoral shaft was then excised immediately below the greater trochanter a spur being left on 
the inner part of the upper fragment by which to control rotation The fragments were brought together 
and fixed by the blade to the nail plate Di Walter P Blount (Milwaukee) described similar cases 
Dr J IF White (South Carolina) believed that this method had advantages over mid-femoral shortening 
but he had met the difficulty of delayed union Di Albeit Key (St Louis) emphasized the major character 
of such operations 

Osteoid Osteoma — Di Malcolm Docket ty (Rochester Minn ) summarised the clinical and pathological 
features of one hundred and fifty cases Almost any bone except the skull might be affected Pain was 
a constant feature Microscopically the nidus showed osteoblastic activity and osteoid tissue but never 
marrow Dr T Campbell Thompson (New York) emphasized the importance of radiographic control 
during operation in order to be sure that the lesion had in fact been excised Radiographic examination 
of the specimen in the laboratory w as also advisable in order to be sure that sections included the abnormal 
area Dr Ralph K Ghoi mley (Rochester Minn ) agreed that it w as difficult to demonstrate the area at 
operation and yet a patient would be cured Dr George E Bennett (Marjdand) believed that Jaffe s 
osteoma was no more than Garre's sclerosing osteitis under a new name 

Slipping of the Upper Femoral Epiphysis — Dr S Kleinberg (New York) advised multiple drilling of 
the epiphyseal plate m the management of incipient epiphyseolysis Weight-bearing should be deferred 
until there was clear evidence of epiphyseal fusion Dr Beckett Howorth (New York) reviewed treatment 
in 254 cases Reduction by manipulation had been possible only if slipping was recent Operations 
included attempted manipulative reduction 37 open reduction 35 transcervical osteotomv 7 
subtrochanteric osteotomy 10 insertion of bone peg 134 In the last group healing occurred in 131 cases 
vnthout further trouble Pegging w as the treatment of choice in early stages drilling vnthout pegging 
was ineffectual He advocated early movement Dr Clatence H Heyman (Cleveland) reported late 
results in thirty cases re-examined after two years The radiological result was alwavs good but the 
clinical result vv as satisfactory m only sev enteen In eight cases of surgical osteotom} the results w ere 
poor aseptic necrosis having occurred in seven Cheilotom} of the femoral head in three cases gave 
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impro\ ed function ithout degenerati\ e changes Ten operations for surgical fusion of the epiphysis in 
eight patients gave good clinical results Dr Armin KUin, Dr Robett J Joplin, Dr John A Reidy and 
jDi Joseph Hantehn (Boston) discussed correction of the displacement by osteotomy through the epiphy'seal 
line the neck being exposed from the front and care being taken to avoid damage to vessels in the postenor 
and inferior aspects of the capsule Aseptic necrosis of the epiphysis did not occur Dr Philip Wilson 
(Nev York) emphasized the importance of early diagnosis and nail fixation He believed that cases which 
did well after mampulative treatment would have done equally well without it Dr Albert Key 
(St Louis) endorsed the merit of early fixation with a Smith-Petersen nail which should be placed Ion 
and far back 


Osteoarthritis of the Hip Joint treated by Arthroplasty — Dt Alc'-ander Gibson (Winnipeg) reviewed 
104 cases of vitallium cup arthroplasty of the hip joint He used the Kocher posterior approach Earlj 
exercises w ere facilitated bv pulleys rigged on a Balkan frame and w ere graduated for three stages assisted 
movements movements from scratch and handicapped movements Weight-bearing was resumed after 
four weeks Most patients came from long distances and after-treatment was often perfunctory The 
result was considered good if the patient was earning his own living indulging in moderate physical 
recreation able to stand firmly' on the affected side, and capable of lacing his own shoe it was considered 
satisfactory if there w as no pain a poor result w as one in w hich the patient or the surgeon felt dissatisfied 
On this basis the results w ere good 55 satisfactory 21, bad 14 unclassified 14 Dr Paul C Colonna 
(Philadelphia) thought that it would be difficult to deal adequately with contracted soft tissues through 
a posterior appi > cn and that weight-bearing at four weeks was unusually early Dr M N Smith 
Peteisen (Bistjn) emphasized the importance of full exposure of the acetabulum which necessitated an 
anterior p^- lach J/i K Hampden Pridte (Bristol) doubted whether the joint resulting from cup 
arthr st\ would be sufficiently durable to justify this operation in young subjects 


^ ri^os in Elastic Adipose Tissue — Di J G Kuhns (Boston) classified adipose tissues into those 
ae simple function of filling and those which took pressure The latter were more resistant to 
lession and were found in such situations as the heel the ischial tuberosity the patellar ligament 
rhe finger tips In the heel fibrous strands passed v ertically' and could be seen in soft radiographs 
wth advancing age thev degenerated became attenuated and broken they were more difficult to 
I lineate radiographically' Injury caused distortion of the fibres and loss of elasticity Treatment was 
> 1' ative including change of occupation provision of suitable footwear and protective pads Dr A W 
met (Toronto) described in more detail the test-tube shaped tunnels of fibro-elastic tissue found in the 
' which could be damaged bv injury' and also by the irradiation of plantar warts Once the septa 
broken down pressure caused distortion rather than compression 


f 1 Results of Physiological Blocking of Flail Joints — Dr Alberto Inclan (Havana) reported 141 
b 1 lock operations of which 132 w ere for stabilisation of the ankle joint (102 by' posterior block 30 by 
tn+ r block) In nine cases a bone block had been performed at the knee joint and in one at the elbow 
jjint In the shoulder hip and wrist joints arthrodesis was considered to be preferable Sixty eight 
cases lad been followed up for periods vary'ing from a few months up to three years The results were 
reported as excellent 32 good 25 , fair 8 poor 3 


Irreducible Congenital Dislocation of the Hip Joint — Dt Juan A Fanil (Mexico) from a senes 


of 

had 


seve ty' patients with congenital dislocation of the hip joint aged eighteen months to sixty' years 
sele^^ed tvvelv'e for operation being careful to exclude those with gross deformity of the femoral hea 
acetabulum The joint was widely exposed after subtrochanteric feiporal shortening reduction w 
secured in all twelve cases When the acetabulum was shallow an extra-articular shelf was 
Reduction had been maintained in eleven cases In none was there necrosis of the femoral head 
technique of the operation was shown in a cinematognph film Di H Rclton KIcCarroll (St Louis) 

Dr hi N Smith-Petei sen (Boston) urged that Dr Fanil s operation was much too drastic 

Arthrography m Congenital Dislocation of the Hip Joint — Mt F C Dtiibin (Exeter) adv^m^ 
arthrography as a routine part of the investigation of congenital dislocation of the hip joint, no 
distinguish primary subluxations from true dislocations but also to gain information as to the pa 
anatomv and the extent of hypertrophy of the ligamentum teres or interposed limbus which mig 
reduction Under general anaesthesia three to five cubic centimetres of 35 per cent py ^glow 
perabrodil were introduced through a fine lumbar puncture needle inserted through a 
Poupart's ligament half an inch lateral to the femoral artery After manipulativ e reduction a j^guis) 

vv as repeated in order to confirm that there w as no soft part interposition Di H R hic arro 
believed that such inv'estigations were of purely academic interest ^ 

Aspects of Metabolic Bone Disease — Dr Fuller Albright (Boston) illustrated g^aturc 

hyperparathyroidism and one example of the Sebright-Bantam syndrome in w hich there w as s 
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1 louiui fin, ami -ilipinl toiuiilsions 1 Iil blood iliemi<-try resembled that of hyperparathyroidism 
blit there m is failure to lespoiul to p inthormom, uid >it prompt response to A T 10 (vide Endocrinology 
1942 30, 922) 

OcstrofCcns and Bone Form itloii In the Hum in Female— Zli niary S Sherman (Chicago) described 
the hjpercalcacmm of inuhtion and foimation of the eggshell in certain birds This acas not 
a paratluroid function and ionised blood caleium was unaltered Intramedullary hyperossification 
preceding aa lau oa illation could be jiroduccd by oestrogens In ovarian deficiency the stature avas small 
and the bone age aaas retarded Osteoporosis might result from oestrogen deficiency and their 
administration stimulated osteogenesis An obscure case of postmenopausal osteoporosis superimposed 
upon Paget s disease h ul been reliea ed b> oestrogen tre itnunt V aa oman aged fifty-four years avho had 
undergone pinhj-stcrcctomy scaenteen jcirs before suffered bone pain and tenderness tibial boaaing 
multiple fractures loosening of all teeth and senile dementia There avas no improvement after 
parathjToidectoniy Ina estigation reaealed sea ere osteoporosis of patchy distribution there avas raised 
alkaline phosphatase but no other blood change Within a week of administering oestradiol benzoate in 
doses of 0 3 to 16 mg pain aaas reliea cd and cs.tensiae re ossification took place 

Complete Absence of Ossification In i Stillborn Child — j9i Alfied R Shands, Jtin (Wilmington) 
reported the stillbirth of a full time foetus in aahich there avas no radiographic eaudence of ossification 
except in the claa icles The mother avas an elderly primipara who subsequently bore a normal infant 
Treatment of Cervical Fractures md Fracture Dislocations — Dr William A Rogers (Boston) 
reported thirtj-two patients with cervical fracture dislocations \n emergency collar avas used until 
skull-traction could be applied In eleven patients traction avas continued for ten to twelve weeks a 
cera ical support then being av orn for six to eight months In tav enty-one patients skull traction had been 
supplemented bj fixation of the spinous processes with No 22 stainless steel wire and by the implantation 
of bone chips m these cases skull-traction had been continued for three to five weeks Twenty-six of 
the thirtj -two patients went back to full work Di W G Turnct and Di IFiiiiam Cone (Montreal) reviewed 
the ten-jear results of treatment of cervical fracture dislocations by skull-traction and fusion Split rib 
grafts had been used extensia ely Thirt> six patients aa ere observ'ed oa er a period of ten years except one 
who died from a stroke after seven vears M> E A Ntcoll (Mansfield) emphasized the fact that function 
depended upon stability Factors favouring instability were intervertebral disc damage rupture of the 
posterior spinal ligaments and comminution of the vertebral body Simple compression injuries of 
vertebral bodies were usually stable and conservative treatment was sufficient Fracture-subluxations 
aaath rupture of the intera ertebral disc and of the mterspinous ligament could be reduced bv extension 
consera atia e treatment av as adequate Fracture dislocation av ith locked facets necessitated open operation 
and grafting Dr Cad E Badgley (Ann Arbor) drew attention to the danger of extensive oedema of 
cervical tissues, including the glottis after attempted reduction in late cases Di Paul B Steele 
(Pittsburgh) condemned inclusion of the occiput in high cervical fusion Mr V H Ellis (London) stressed 
the importance of rupture of the mterspinous ligaments which often failed to heal thus necessitating 
wiring of the spinous processes It avas not always sufficient to wire one pair the mterspinous ligament 
above might also be ruptured He considered that in some of the reported cases grafting had been 
unnecessarily extensive Dr Rogers in reply said that the principal reason for operation avas inabilit> 
to restore the lumen of the vertebral canal by other means The best time for operation avas two to three 
weeks after injury W9nch vertebrae to fuse was a matter for careful pre-operative study Dr Turner 
agreed that cases for operation should be selected carefully Only tav elve of his thirty-six cases had been 
operated upon but spinal cord lesions did not always brook delay 

Organisation of an Accident Service — Mi William Gtssane (Birmingham England) reported seven 
years experience of organising the Birmingham Accident Hospital which treats 40 000 patients each year 
He emphasized the importance of skilled treatment from the beginning Measures to combat shock 
should be available in the reception room and when necessary at the site of accident A mobile unit avas 
used at Birmingham with a team including surgeon assistant anaesthetist and nurse Skin grafting av as 
an important measure in the treatment of open vv ounds av ith skin loss In 270 children av ith burns or scalds 
necessitating in-patient treatment the mortality rate was 1 7 per cent The importance of general treatment 
of ideal conditions for wound dressing and of early replacement of destroyed skin avas emphasized The 
treatment of hand injuries owed much to Sterling Bunnell Closed hand infections were treated with 
penicillin and minimal drainage Fractures dislocations and sprains formed the largest group of 
injuries visceral injuries formed less than 0 5 per cent special units were used to deal with head and 
chest injunes D> John A Hebei ling (Pittsburgh) also emphasized the importance of skilled treatment 
of minor injuries of the value of early skin grafting and the merit of industrial rehabilitation In treating 
shock he preferred albumin to plasma 

Presidential Address Dr Robed I Hairis (Toronto) recalled that the American Orthopaedic 

Association w as founded sixty-one years ago in the atmosphere of Surgery made possible by Lister The 
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Association i\as eight j^ears old at the time of Roentgen’s great discovery. In 1912 Macewen’s work on 
the growth of bone was published Then had come two wars with great surgical advances During this 
time general surgeons had concentrated on the speciality of visceral surgery There was a common 
meeting ground in the basic sciences research and teaching The claim of a special field of surgerj 
carried heavj’’ responsibilities Adv ance must be made ov er a broader front than simple development in 
technique There was much to learn from the histology of intercellular substances from the biochenustrj 
and endocrinolog}^ of osteogenesis, from the physiology of muscles and muscle fibres and the anatom} of 
structure and function, and from radiographic studies which might be applied in mass surveys 

Surgical Approach to the Shoulder Joint — Di Le Roy C Abbott (San Francisco) illustrated b} 
cinematograph film a comprehensiv e incision for detachment and dow nw ard reflection of the ongin of the 
deltoid The patient was seated with his trunk at 70 degrees from the horizontal Operations m uhich 
parts of this exposure might be used included remov'al of calcified deposits from the supraspmatus tendon 
anterior capsulorrhaphy for recurrent dislocation and intra-articular arthrodesis 

Anatomical Investigation m Lumbar Disc Degeneration — Piofessot Sten Fiibeig (Stockholm) 
showed radiographic evidence that the v'ertebral body above a ruptured disc especially the fourth slid 
forwards on flexion movement and backwards on extension movement One hundred lumbar spines 
from subjects aged 10 to SO years mostly 20 to 50 years had been examined as soon as possible after 
death Degenerative changes were in the anterior part of the disc except at the fourth-fifth lumbar lev el 
w here the degeneration vv as mainlj posterior In elev en of the hundred cases there w as protrusion of one of 
these two discs A technique of radio-opaque injection of discs had been devised as a diagnostic aid Dr 
Joseph S Ban (Boston) considered that despite the importance of degenerative changes acute injiir} 
was a significant factor Dt Albeit Key (St Louis) did not approve the injection of discs 


The Use of External Pm Fixation in Late Compound Fractures of War — Di E C Janes (Hamilton) 
described forty-one fractures in military patients admitted twent}^-four hours to three weeks after injurv 
twentj-fiv'e were compound with varyung degrees of infection of the open wound sixteen were closed 
External pm fixation with the Stader splint had inv'olv ed the use of 164 pins Of these thirty one shoved 
infection of the pin track and eight necessitated operation All fractures had united except one in which 
amputation was performed for soft tissue damage and nerve injury Dr John R Mooie (Philadelphia) 
considered that in using external pm fixation three rules should be observed joints should be avoided 
there should be no distraction adjacent joints should be splinted for the first few days 
Treatment of Fractures of the Shaft of the Femur — Dt E Harland Wilson (Columbus) believed 
that internal fixation with screws and vitallium plates was the treatment of choice He reviewed this 
method m fourteen cases of fracture and six of operation for limb shortening Early movements with 
sling suspension were encouraged Ambulation with crutches was allowed m jounger patients when the 
knee could be extended fully, when it could be flexed to the right angle and when the limb could be raised 
against gravitv' A normal range of movement was restored within six months Mr John C Clmrnlev 
(Manchester) emphasized the excellent functional results vv Inch could be secured by conserv ativ e treatment 
even in bilateral fractures of the femoral shafts Bone plates were unphysiological Intramedullar) 
nailing had adv antages in high shaft fractures Fractures of the low er shaft of the femur were not suita e 
for nailing because of the trumpet shape of the bone but at this level conservative methods vverei ea 

Mr A H Prtdie (Bristol) advocated Russell traction and pleaded that fractures of the femoral shaft shou 

be protected from the hands of operating surgeons 

Pedicled Nerve Graft with Discussion on Applicability of the Procedure — Mr F G St Clair 
(Canterbuiy^) showed a result of pedicled nerve grafting after eighteen months The operation ha 
planned for destruction of the median and ulnar nerves in the forearm over such an extent as to 
direct suture To bridge the median gap by means of a nerve graft with intact blood supply the 
ends of the proximal parts of median and ulnar nerv es vv ere sutured end-to-end, the ulnar nerv 
being divuded at a more proximal level without divusion of the accompanying vessels At a 
operation, the separated part of the ulnar nerve was swung down as a graft and its former 
was sutured to the distal strip of the median nervm the blood supply of the graft then coming 
first suture line Although there was no motor recovery^ sensation of good quality returned to ^ 
median distribution Seddon s postulate was thus fulfilled — the result of the nerve graft was a 
good as the results of direct nerve suture Di J E Bateman (Toronto) considered that jj 

which had been applied established this as a successful case of full-thickness nerve graft gj-mittiag 
Steele (Pittsburgh) thought that bone shortening might have been considered as an alternative p 
direct suture of both nerv es 

Scoliosis with Paraplegia — Dr K G McKenzie and D> F P Deuinr (Toronto) said that 
paraplegia was usually congenital, sometimes idiopathic and less often due to poliomy jhowed a 
Von Recklinghausen s neuro-fibromatosis The deformity vv as sev ere IMyelograms some i 
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block nt tlu n)H\ of tlic cmct If Uric w is not iih U spouse to tonservituc treatment operation should 
not be dihMd Tlu ilnn was found to 1 h strtUlicd tightly at the site of angular deformity, thus 
dqircssing the spin il cord which w is not itself sti etched the pressure was released by duision of the dura 
D; litliui SUniillci (low i) st itcd tint p iraplegi i oiiiiircd m 0 3 per cent of all cases of scoliosis Of 
Inc patients treated In operation, one dud and the others were rtheecd or had steadily improeed 
Other pipers read at the meeting which an piiblislud in this number of the Journal or will be 
published in the nc\t niiniber togethci w itli the diseiission include 

Arthrodesis of the Hip Joint — Isehio renionl Me thod' Mi H V Brittain (Norwich England) 

Peroneal Spastic 1 lit Foot — Dr Robert 1 Hairis and Dr F Beatli (Toronto Canada) 

Artlirophslj of the Knee Jeiint — End l^esnlts — Di J Eeioir iid Samson (Montreal Canada) 

1 ascnl Vrthroplaste of the Knee — Dr J S S|iced and Di Philip C Trout (Memphis Tennessee) 

1 raetiire Dislocation of the Peh IS — Mr 1 \\ Holdsworth (Slielheld England) 

Deeelopmeiital Co\a \ ara — Dr \. B Le Mcsiirier (1 oronto Canada) 

Arthrodesis of the Ankle Joint — Piofessor M E Ciillic (Toronto Canada) 

Congenital Discoid Meniscus — Mr I S Sniillie (1 dinbutgh Scotland) 

Knee Joint Changes after Menisectonn — "Mr! J 1 iiUiank i London England) 

Compression Vrthrodesis of the Knee Joint— Mr John t tharnley (Manchester England) 

Denereation of the Elbow Joint for Relief of Pain — Dr James E Bateman (Toronto Canada) 
Elephantiasis w ith Congenital Bands in Children — Di V \\ Farmer (Toronto Canada) 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


Lord Webb- Johnson — We offer our warmest congratulations to the President of the Royal College of 
Surgeons of England w ho in the birthdaj honours list in June 1948 w as raised to the peerage His title w ill 
be Baron Mebb-Johnson of Stoke on-Trent His lordship was re elected President of the College at the 
last quarterly meeting of Council he thus has the unique distinction of holding this office w ith its onerous 
and responsible duties for no less than eight jears two years longer than Lord Moynihan who was 
president from 1923 to 1928 


Lectures in the College — A course of lectures on orthopaedic subjects was gi\en at the College m 
Lincoln s Inn Fields in June and July 1948 Bone Growth — Professor H J Seddon, Strains and Sprains — Mr 
H Osmond-Clarke Fractures of the Peh is — Mr J G Bonnin Birth Fractures — Mr Bryan McFarland 
Acute Haematogenous Osteom>elitis— j\Ir R Weeden Butler Fractures of the Forearm Bones— Mr John 
Charnley Pott s Disease and Pott s Paraplegia — Mr G R Girdlestone Non-tuberculous Affections of 
the Hip Joint m Childhood and Adolescence— Mr K I Nissen Orthopaedic Appliances— Mr Norman 
Capener Injuries of the Wrist and Carpus— IMr Ronald Furlong Fractures of the Cervical Spine— Mr A N 
Birkett Derangements of the Knee Joint — Professor T P McAIurray 

Lectures on anatomy applied physiology and pathology in July included Bone Growth — Professor 
H A Hams Inflammation and Repair— Professor J H Dible Physiology of Nutrition— Professor J 
Beattie Collagen and Keratin — Professor tV T Astbury General Pathology of Bone — Professor S L 
Baker The Autonomic Ner\ ous System— Professor D T Hams Repair of Connective Tissues— Professor 
G P Wright The Source and Transmission of Wound Infection— Professor R Hare 

A course of lectures in anaesthesia was held in June and July and a course of lectures on general 
oral and dental surgery will be held in September There will be a series of seventy-two lectures and 
practical demonstrations in anatomy applied physiology and pathology from October 1 1 1948 to January 
14 1949 There w ill be two lectures daily at 2 45 and 5 p m and the practical demonstrations will take 
place in the morning or early afternoon 

Lectures in surgery to be delivered in the College in the autumn w ill include 


October 4 
1948 5 

6 
8 
11 
12 

13 

14 

15 
18 
20 
21 


Traumatic Injuries of the Abdomen — ^Mr Guy Blackburn 
Treatment of Burns — Mr A B Wallace 

The Interpretation of Visceral Pam — Professor F H Bentley 

Bone Graft Surgery — Mr H Jackson Burrows 

Rehabilitation and Surgery — Mr F S Cooksey 

Surgery of the Heart and Great Vessels — Mr R C Brock 

Pathological Physiology of Arterial Disease — Professor J R Learmonth 

Congenital Deformities of the Extremities — ^Mr Denis Brow ne 

Surgery of Pulmonary Tuberculosis^ — IMr T Holmes Sellers 

High Voltage X-rays in the Treatment of Malignant Tumours— Dr D W Smithers 
Surgery of the S^onpathetic Ner\ ous Sj^tem — Professor J Paterson Ross 
Surgery of Sepsis — IMr P H Mitchiner 
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ORTHOPAEDIC SECTION OF THE ROYAL SOCIETY OF MEDICINE 

The summer meeting of the Orthopaedic Section of the Royal Society of Medicine was held at the 
Essex County Hospital Black Notley, on July 10, 1948 The morning was devoted to clinical and technical 
demonstrations Cases w hich were shown included arthroplasty of the hip and osteotomy of the spine, b) 
Mr Alexander Law combined skeletal and renal tuberculosis by Mr R W Reid combined skeletal and 
pulmonary tuberculosis by Dr R C Cohen and torticollis by Mr Whitchurch Howell The treatment of 
tuberculosis of the hip and of the spine w as shown by Dr M C Wilkinson and Mr D Dunn A demonstration 
of tomographic apparatus by Dr Franklyn Wood showed convincingly that tomography is of great value 
in radiographic studies of the spine sternum sterno-clavicular joints, and hip joints Models illustrating 
the pathology and radiographic examination of recurrent dislocation of the shoulder were demonstrated 
by Mr J C Adams 

Bacterium-free filtrate of tuberculous pus — Dr M C Wilkinson described the therapeutic use of a 
bacterium-free filtrate of tuberculous pus which is under trial at Black Notley Hospital in the treatment 
of skeletal tuberculosis His suggestion was that the filtrate results in desensitisation of the patient and 
the elimination of allergic reactions While emphasizing that his clinical researches lacked scientific 
confirmation his impression was that beneficial results occurred in a sufficient number of instances to 
justify further trial 

Surgical fusion of the tuberculous spine in children — Mi Denis Dunn discussed the results of 
treatment of spinal tuberculosis in children with special reference to the use of spinal fusion The 
conclusion he had reached from a study of eighty-nine cases w as that fusion as performed m these cases 
w as of no V alue either from the point of \ lew of reducing the mortality ensuring freedom from recurrence 
of the disease or preventing deformity Much interest w as shown in this problem during the subsequent 
discussion Mr Cholmonley stated that in general he was opposed to grafting in the treatment of spinal 
tuberculosis in children In his opinion the graft if mechanically successful was liable to preient 
approximation of the partly destroyed -vertebral bodies and thus to delay healing In his opinion the 
breaking of such a graft w as a fortunate occurrence Mi J C Scott w as in general agreement but suggested 
that spinal fusion was useful in the adult at a stage when the disease was completely quiescent 
Ml G Pei kins in putting forward the \ lew widely held in America that grafting should be performed earl) 
in the course of treatment with a \ lew to prov iding rigid immobilisation emphasized that one of the major 
advantag,.b of this method lay in the possibility of preventing gross deformitj 

Orthopaedic Nursing — Miss M Ruck Matron at Black Notlej Hospital gave a balanced account of 
the problems of the orthopaedic ward as seen from the nurses s point of view She emphasized the need 
for the selection of the most suitable type of girl for the nursing of long-stay orthopaedic cases where the 
maintenance of good morale was of prime importance She deprecated the recent proposal to curtail 
specialist nursing training The structural details of an orthopaedic ward which she regarded as most 
important were capacitv of approximately twenty-fiv'e beds with generous spacing beds to be grouped 
in cubicled units of four or fiv e beds in single row facing a v erandah , a number of single rooms forsenousl) 
ill patients and for post operative cases , adequate annexes , and a clinical room for the examination o 
ambulant patients under optimum conditions 


THE INSTITUTE OF ORTHOPAEDICS 

BRITISH POST-GRADUATE MEDICAL FEDERATION OF THE UNIVERSITY OF LONDON 

In recent years the University of London has set up a Post-graduate jMedical Federation under t 
direction of Sir Francis Fraser to co-ordinate the work of the Post-graduate kledical School with ^ ^ 
a series of new institutes in the specialties of neurology ophthalmology diseases of the chest pc >a ’ 
orthopaedics etc these institutes being based on the vv orld-famous hospitals of Queens Square i oo 
Brompton, and Great Ormond Street The Institute of Orthopaedics was established at the 
National Orthopaedic Hospital which carries the great traditions of Little Tubby Elmshe 
Fairbank and other pioneers This hospital, w ith its centrally situated tow n section in 
principal University Departments and the Royal College of Surgeons has also a modem 
ten miles away The two sections between them provude 500 beds In order to meet 
requirements of post-graduate study school and laboratory accommodation is being built a 
and country branches and a number of new academic and clinical posts hav e been estab is 

Appoin-tment of Mr H J Seddon as Director of Studies — A selection committee ^ ji,e 

University of London the Institute of Orthopaedics the Royal National Orthopaedic Hosp 

Royal College of Surgeons of England considered carefully the appointment of Dominions 

Discussions were held with a number of leading orthopaedic surgeons in this country an 

and finally Mr H J Seddon, until recently Nuffield Professor at the University of Seddon, 

become the first Director of Studies of the Institute and Clinical Director of the Hospi a ^jyated a* 

vvho IS forty-four years of age, was trained at St Bartholomew s Hospital, and when 

and joint suhoek^ 
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Bitlulor of MpiIiliiil in D)2S In, ^\ 1 s -iw mltd the polil nuchl In the same year he became a Fellow of 
the Ko^aI College of Surgeons In IS 10 he was appointeei to an instructorslnp in surgery at Ann Arbor 
Miehigan under Professor ITugli Cabot and Dr \einon Ilirt On return to London he sereed as chief 
assistant in the Ortliopacdie Department of St Hirtholoniew s 
and sliortl) afterwards was appointed resident surgeon it the 
Staiiniore llranch of the Roj al National Orthopiedie Ifospital 
In 1913 he won the Robert Jones gold medal of the British 
Orthopaedic Vssociation foi Ins stiieh on Rott s jiai ipicgia and 
in I93S lectured on Canes of the 1 hor leic Spine as Hunterian 
Professor in the Ro\ al College of Surgeons of Lngland In 1940 
he was appointed to the Nufiicld Chair of Ortliopacdie Surgery 
in the Unncrsitj of Oxford and was awarded the degree of 
DM In 1943 and 1943 he w as melted be the Colonnl Secretary 
to MSit Malta and Mauritius to aehisc on the outbreaks of 
pohonn elitis Mr Seddon has already begun his new duties in 
London and we look forward to the incrcasingh important share 
which the Institute of Orthopaedics will take in postgraduate 
education in collaboration w ith other London hospitals and with 
the Royal College of Surgeons of England 

SCIENTIFIC AND ORTHOPAEDIC CONFERENCES 

World Congress on Physical Education — The International 
Congress on Pin sical Education Recreation and Rehabilitation 
arranged in association with the Olympic Games was held in 
London from Julj 23 to 26 Representatn es attended from 
seventj one countries including the Dominions and Colonies 
The Congress was opened b) the Minister of Education Some 
indication was gnen of plij^sical education in Britain in schools and colleges physical recreation in 
after-school life and rehabilitation after industrial injuries An address on rehabilitation was gnen by 
Sir Reginald Watson-Jones a film on rehabilitation in the Royal Air Force was shown by Group-Captain 
Cook and Squadron-Leader E F Mason and there w as a demonstration on resettlement of the disabled 
in industry arranged b> Messrs \'au\hall Motors Ltd of Luton The closing address w as deln ered by 
Professor Arthur Newell 

First International Students’ Clinical Congress — The first International Congress of Clinical Medicine 
arranged by the British Medical Students Association was held in July in London Birmingham and 
Oxford under the presidency of Professor J A Ryle of Oxford Over 200 delegates from more than 
thirty countries attended clinical rounds in hospitals lectures the show mg of medical films and visits to 
research laboratories 

Second International Scientific Conference at Aix les Bams — At the International Scientific 
Conference held in June the problems of chronic degenerative arthritis were discussed by thirty-three 
contributors under the presidency of Professor Lenche of Pans 

Journee Orthopddique Parisienne and XXIIIe Reunion de la Society Frangaise d ’Orthopedic 
et de Traumatologic — The Journee Orthopedique Parisienne will be held on Friday October 1 1948 
immediately before the twenty-third annual meeting of the French Society of Orthopaedic and Traumatic 
Surgery under the presidency of Professor Jacques Leveuf On Friday there will be operatne and 
chmeal sessions and on Saturday discussions on the correction of inequality in the length of the lower 
limbs opened by M Bertrand of Pans and M Trillat of Lyons and on the treatment of fractures of both 
bones of the forearm opened by M Fdine of Pans and hi Robert Soeur of Brussels 

Congress of the Czechoslovak Society for Orthopaedic Surgery and Traumatology— The annual 
meeting of the Czechoslo\ak Society for Orthopaedic Surgery and Traumatology wall be held in Prague 
under the presidency of Professor J Zahradmeek on September 23 to 26 1948 when there will be 
discussions on the treatment of congenital dislocation of the hip joint and on diseases of the locomotor 
system in their relationship to public health 

Dame Agnes Hunt — Dame Agnes Gw endoline Hunt D B E R R C founder of the orthopaedic hospital 
m Shropshire now known the world oier as the Robert Jones and Agnes Hunt Orthopaedic Hospital 
and of the Derwen Cripples Training College died at her home in Baschurch Shropshire on Saturdaj 
July 24 at the age of eighty-one years An appreciation of her life and a commentar\ on the epoch of 
orthopaedic surgerj which with her pas<:ing is now closed will be incluoed in the next number of the 
Journal 



Mr H J Seddon recently appointed 
Director of Studies at the Institute of 
Orthopaedics Unuersitv of London 
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Book Reviews 

BRITISH JOURNAL OF PLASTIC SURGERY Edited by A B Wallace M Sc F R C S (Edm ) 
Appealing quarterl}'^ ^ olume I No 1 9Jy6JiTi Pp viii+ 72, with many figures 1948 Edinburgh 
E & S Livingstone Ltd Price 12/6 single issue or £2 2/- annual subscription 

Plastic surgery r\as born in the first World War and it reached true matuntv in the second 
It has thoroughly justified itself Tins war has not only produced great advances in both plastic =urgen 
and orthopaedics but it has linked them closely and fruitfully Each has been sbmulated "and 
improved by the other to their common great advantage and aQvancemen+ Consequently the inception 
of the British Journal of Plastic Surgery may be considered a major crent m orthopaedic^ as veil as a 
welcome symbol of the adrance of p'astic surgery The distinguished editor and board and the 
contributors and the publishers are to be congratulated on an excellent first number Some of the articles 
hare no special interest for orthopaedic surgeons but there are very good contributions on lymphoedema 
b> Rainsford Movlem pollicisation of the index finger by James B Cuthbert and F T Jloore and 
construction of the veb m syndactyly by Michael C Oldfield — H Jackson Burrows 



Fig 5 


(Page 58 ) 


Fig 6 


Final condition (after pollicisation of index finger) 


PATHOLOGY OF TUMOURS By R A Willis D Sc jM D , F R C P , Sir Y ilham H CollM 
Professor of Human and Comparative Pathology Royal College of Surgeons London 9jx7 m 
xxiii+992 with 500 figures Index 1948 London Butterworth &. Co, Ltd Price 63/-, p 
postage 

The issue of this new book is opportune ana notable For many years the chief w ork of 
on this subject has been Ewing s Neoplastic Diseases ” But Ewing is now dead and the last e i 
his book w as published in 1940 Though the latter wall continue to be used, this new er w ork w 
be consulted more frequently alongside the microscope because it is designed particularh to 8"'® jfotmg 

help with the more subtle tumours The author has imparted to it his own individual outlook 

it throughout from his own extensive experience Those already familiar with his earlier w 
Spread of Tumours in the Human Body (1934) will recall his wide grasp of the literature, the 
of his judgment, and commonsense attitude tow ards yanous controversial matters they w i ^^gj^gtic 
to expect in this larger work and they will not be disappointed To some he will appear o'^^ gjjtert'u'’ 
in his interpretation of such arguable topics as Ewing s tumour of the bones and his re usa 
the existence of the primary endotheliomata of serous membranes But his dogmatism 
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fmimkd \ipon icison ind in Mich nnllcis Ins tu itnunt Ins the merit of being provocative and it 
illords moil iiilnisliiig ii idiiig th iii an iiiooiKhisi i st itomcnt of pros and cons 

Till lust ]nrt of till hook giics i general actoimt ot tumours and their habits along similar lines to 
that of 1 wing , the iimaindci is deeoted to tin li iturcs of tumours in special sites The whole is 
lavishh and execllcnth illuslritcd iguii with an eve to the jiortrayal of the more problematical tumours 
I he text IS amphhed with biief iiotis of eases scin b> the author and a no\el and acceptable feature is 
the addition of short seeti ins in l leli chaptti on the oiiuriciKc of analogous tumours in the lower animals 

bibhograplu ends each ihapter and here too the author helps bj indicating the articles that he 
considers most useful I'or a work of this sin the text and references are astonishingly up-to date a 
tribute both to the author and in these dillieult da\s the publisher Altogether this may be judged a 
sane emmenth readable and iiiformatui woik whith will prose of immense ealue both m the laborator\i 
and librari — Dorothj S Kusslll 


HANDBOOK ON rRVCTURHS B> Dunean E\e 
with 129 figures Index 1947 London Henrj 
Kininton Price 2a/- 

Tliis well written book enunciates clearly and 
soundlj the modern principles of treatment of 
fractures It docs not include dislocations It is 
intended mainlv for senior students and junior 
house staff and not for surgeons who specialise 
in accident work I ig 6 con\e\is the impression 
that crutches are usual when walking in a plaster 
cast The use of penicillin m the management of 
early secondary- suture of compound fractures is 
not mentioned but the general principles of 
their treatment are discussed ooundh Often the 
descriptions are insufficiently precise for instance 
that dealing w ith the treatment of a Bennett s 
fracture would not enable the reader to treat the 
majority- of such fractures successfully Many of 
the reproductions of radiographs are so dark that 
details are obscured — L W Plewes 


DEMONSTRATIONS OF PHYSICAL SIGNS IN 
CLINICAL SURGERY Bv Hamilton Baili x 
FRCS FACS FIfS FRSE Surgeon 
Royal Northern Hospital London Eleeenth 
edition In four parts Part I 81 y in Pp 
xii-f 100 with 178 figures many in colour 1948 
Bristol John "Wright &, Sons Ltd Pnee 
8/6 each part Paper cover 


Jun AID F-VeS 9x64 in Pp xi+263 



Fig 48 Page 32 


This book written by one of the greatest of A case of Charcot s knee Spontaneous di^ocation 

^ Ti T 4 . has occurred There is also a large perforating 

our surgical teachers must be a bestseller It ulcerof the foot which is cov ered by the dressing 

has reached an eleventh edition it has appeared 
in German Turkish Spanish and Bulgarian and 

it IS about to appear in other languages The author liberally acknowledges help from both sides of 
the \tlantic Impatient of present difficulties and delays he is producing this edition in four parts of 
which the first has now appeared Such an expedient is not entirely satisfactory for instance this part 
contains a chapter on Some general principles in the examination of joints but we must await a future 
part for the detailed examination of individual joints We deplore wnth the author that medical 
students text-books land indeed most educational scientific and medical worksl have in the mam 
to take their turn in delivery of paper from the mills printing and binding with manuals on greyhound 
racing and How to Play Poker Another difficultv- has been the production of colour blocks Though 
many are first class others are out of register but on the w hole the illustrations are excellent and art 
commendably numerous The text is clear concise and easy — H Jackson Burrows 
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THE ESSENTIALS OF MODERN SURGERY Edited bv R M Handfield-Jones, MC . MS 
F R C S Surgeon to His Majesty the King, Surgeon St Mary’s Hospital, London, and A E Porritt 
C B E jSI A M Ch F R C S Surgeon, St Mary s Hospital, and Lecturer in Surgery, St Mary’s Hospital 
liledical School I ondon Third ed'tion 9A X 6i in Pp xix+ 1256, with 644 figures, many in colour 
Index 1948 Edinburgh F AS Livingstone, Ltd Price 50j- 

This third edition uhich succeeds in the mam in its purpose of “ providing students and practitioners 
with the essentials of modern surgery in as concise a form as possible ” The authors have enlisted the 
co-operation of tv eU e other contributors, among whom are Brockman, Mercer, and Paton , so that it 
cannot be said that the sections on orthopaedic surgery have been written by men who are unfamiliar 
vnth their subject An unusual approach might have been expected But the book is respectable and 
orthodox and it differs little from other text-books on Surgery How one longs for a book ivritten bj a 
surgeon vho had neier read a text -book' It goes without saying, since it is produced by Livingstone s 
that it is aesthetically satisfying — George Perkins 


THE SCIENCE AND PRACTICE OF SURGERY By W H C Romanis MA,MB MCh (Cantab) 
r R C S (Eng ) r R S (E ) Senior Surgeon and Lecturer in Surgery, St Thomas's Hospital London 
and Philip H AIitchiner C B C B E , T D MD MS (Lend ) F R C S (Eng ) D Ch (Durham) 
Hon Surgeon to His hlajesty the King Surgeon and Lecturer in Surgery St Thomas s Hospital, London 
Eighth edition 9’ y? in Volume I General Surgery Pp vi-)-892 v,ith 408 figures and 20 plates 
Index Volume II Regional Surgers' Pp vii 4-955, noth 316 figures and 8 plates Index I94R 
London J & A Churchill Ltd Price 25/- each volume 

The eighth edition of this vell-knovn text coincides with its cotmng of age We can well 
remember twenty -one years ago the joy with which a certain resident surgical officer showed us the first 
edition w ith the remark that here at least and at last w as a satisfying book on surgery He w as obviously 
right for a book which goes to eight editions needs no boosting and may almost justify some boasting 
It IS good that both the authors who launched it have been able to revise this edition A surgical 
text book soon gets out of date and since the last edition there have been momentous discoienes 
such as that of penicillin which must have made the task of revision somewhat arduous However it 
appears t o hav e been done w ell 

The book is comprehensiv e, as may be judged by the fact that there are 1,776 pages of reading matter 
463 of which deal w ith subjects w hich concern the orthopaedic surgeon Within this space there has been 
included a clear and didactic account of diseases and injuries atlecting bones joints and nerves The 
authors have been timid in qualifying their recommendation of the insertion of the Smith-Petersen nail 
for fractured neck of the femur In the account of hallux valgus they do not mention the operation 
of removal of the base of the proximal phalanx In the paragraph on the treatment of causalgia 
periarterial sympathectomy is mentioned, but no reference is made to cerviral sympathectomy These 
are but minor lacunae and they do not detract from the opinion that this book is a credit to authors and 
publishers alike j ust one misprint w e found — Gibson for Sibson — Zachary Cope 
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This number of the Journal is dedicated to Agnes Hunt, the “ Florence Nightingale of 
orthopaedic nursing,” whose recent death, at the age of eighty-one, marks the conclusion of 
an era of Bntish surger}^ charactensed by the work of three great leaders a pioneer of some- 
what forbidding austent}' — Hugh Owen Thomas, a humamtanan of cheerful benignity — 
Robert Jones, and a cnppled nurse of good humoured determination — Agnes Hunt It has 
often been said that Robert Jones’ greatest contribution to surgery was that he made acceptable 
the teachings of Hugh Owen Thomas whose austere and sometimes harsh cnticism made 
enemies w’here he should have made friends, and who could not himself gam general acceptance 
of the surgical pnnciples in which both he and his nephew beheved \Vhy did Robert Jones 
succeed w'here Thomas had failed ^ Why w'as it possible for Agnes Hunt to build a great 
orthopaedic hospital, create a S3^stem of after-care chnics, and establish a new pnnciple of 
training and resettlement of the disabled^ What was it that Robert Jones shared so closely 
with Agnes Hunt w'hose personality was in many respects similar to his own ^ It might have 
been that diplomacy and tact were coupled with supreme integnty of purpose, or that 
Robert Jones spoke ill of no man so that all knew they could trust him absolutely It might 
have been that both he and Agnes Hunt recogmsed ment not only in their equals but in 
their juniors, and hainng once recognised it gave encouragement, mth complete disregard 
for personal feehngs of jealousj^ These quahties they shared, but there was more All who 
knew Robert Jones wiU remember the twinkle in his eye, all who knew Agnes Hunt wiU 
remember the twinkle in her eye, each had a keen sense of humour, a puckish wit, and an 
almost child-hke pleasure in the simple fun of playing pranks Incidents in the hfe of Robert 
Jones which he delighted to recount in those too short intervals between dinner and the 
early hour of his retirement reflected the irrepressibihty of a boyish sense of fun which he 
indulged, no matter whether in the consulting room, the council chamber, or the Royal 
palace, where others might have hesitated lest their behaviour had been considered 
undignified Neither Robert Jones nor Agnes Hunt beheved that dignity was to be sought 
by ngid discipline of behaviour, yet each achieved supreme dignity They beheved in the 
]oy of hfe and they beheved in showing it, and it is certain that without these quahties 
their bnlhant success in the treatment of a patient, the organisation of a hospital, or the 
estabhshment of a great reform, could never have been achieved Let us therefore not be 
ashamed of occasional fnvohty, a sense of humour, and simple child-hke pleasure, and neither 
let us be ashamed of showing it in our behaviour, our speech, and even in our writing 

ROBERT JONES AND AGNES HUNT ORTHOPAEDIC HOSPITAL 

An appreciation of the hfe of Dame Agnes Hunt which is pubhshed in this number of 
the Journal makes reference to the Shropshire Orthopaedic Hospital, the title of w'hich w'as 
changed to the Robert Jones and Agnes Hunt Orthopaedic Hospital in order to perpetuate 
the memory and ideals of its first surgical director and its founder This hospital has a 
traditional background of its oivn More than that, it differs in one fundamental respect 
from other important orthopaedic hospitals The difference lies not in the fact that selected 
patients may still be dra^vn from distant areas — the Midlands, Westmorland, Cumberland, 
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Yorkshire, every count}'^ in Wales, and the Home Counties in the South, but that from its 
very mception until this da)^ members of the staff of surgical consultants have travelled 
from distant University centres and cities — Liverpool, Birmingham, Cardiff, Shrewsburj^, 
Chester, Manchester, and London , and that, as rmght be expected from a visiting staff of 
such national distnbution, the resident surgical staff has been of mtemational distnbution 
mcludmg a high proportion of young surgeons from Australia, South Afnca, Canada, and the 
United States of Amenca It is easy to suggest that with so widely distnbuted a staff the 
hospital IS less neat and tidy m its plan than is the usual regional hospital, under a single 
director, attended onl}^ by surgeons who live in close proximity But m a day when central 
planmng may lead to increasing uniformity it is wise to preserve the mdividuahty which is 
knovTi to have been the ivish of its founder and of its first and greatest surgical director 
Long may this hospital continue to be served by distingmshed orthopaedic surgeons from all 
the great cities of the country The inspiration of a hospital service which is stimulated from 
many sources is not to be measured m terms of a tidy plan, and though dissemination of the 
influences brought to bear upon it may perhaps mvolve some loss, there can be no possible 
doubt that it confers greater gam The Robert Jones and Agnes Hunt Hospital stands far 
above the boundanes of any region , it is a national and indeed an international hospital 

POST-GRADUATE ORTHOPAEDIC TRAINING 
One other orthopaedic hospital m this country, also vnth a long history and ivith special 
traditions of its owm, has turned to the problem of post-graduate training and the reception 
of surgeons from overseas — the Royal National Orthopaedic Hospital, London, ivith its 
Institute of Orthopaedics which is part of the Bntish Post-graduate Medical Federation of 
the Universitj'^ of London This hospital, and the Robert Jones and Agnes Hunt Orthopaedic 
Hospital, with the post-graduate orthopaedic centre of the University of Liverpool, and ail 
the important orthopaedic centres of the countr}^ supported by the British Orthopaedic 
Association, is planning co-ordmation in the training of orthopaedic surgeons from Bntain, 
the Donumons, and other countnes overseas A first meeting was held a few weeks ago m 
the Royal College of Surgeons of England which has conferred its blessing and granted the 
weight of Its authonty and tradition It is hoped that b}’^ such co-ordination the training of 
5mung orthopaedic surgeons vnU be enhanced m so far as the stimulus of more than one 
orthopaedic centre \mU be geuned, and that surgeons from overseas iviU be given the 
opportunity of expenencing a broad cross-section of the orthopaechc practice of the countr)' 


INTERNATIONAL MEETINGS 

The fourth congress of the International Society of Orthopaedic and Traumatic Surgerj 
was held recently in Amsterdam As a social occasion the meeting was so great a success^ 
to w'arrant the behef that such gatherings are justified if for no other reason than that t 
surgeons of many countnes may meet and learn to knoivn each other As an interna lon^^ 
scientific congress the success of the meeting wms perhaps open to doubt On one da.y ^ ^ 
were forty-two papers, each with a ten-minute hmit One correspondent \wites 
speakers had much more than twenty minutes’ matenal to present within the ten-mi 
hmit and they were determined to beat the red hght The)?^ spoke at three times the 
rate and few of us understood a word ” If these meetings are to be regarded as no 
than social occasions we must apply ourselves to the language problem, which has 
solved at international pohtical conferences and can surely be solved at me 
scientific meetmgs Incidentally, if the International Society of Orthopaedic and 
Surgery is to command the respect and allegiance of democratic countnes it 
its constitution so that we may know how representatives and delegates are app 
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ISCHAEMIC NECROSIS OF THE ANTERIOR TIBIAE MUSCLES 

DUE TO FATIGUE 

J Rowland Hughes, Li\erpool, England 

1 io»i the Livci pool Open An Hospital foi Children, Leasowe 
ronncilv of the Oithopacdic Scivicc tin Royal 4ii Force 

Ischaemic necrosis of the lower hmb muscles is well recognised as a complication of 
injury and recorded cases show that, as in the upper e\tremity, isolated muscles or muscle 
groups maj’^ be affected (Bruce 1940, Parkes 1945, ood Power 1945) Traumatic ischaemic 
necrosis of the anterior tibial group of muscles maj thus occur , but it is less widely appreciated 
that such necrosis may also anse when there has been no injury at all 

Hill and Brooks (1936) desenbed muscle contractures arising spontaneously m patients 
suffenng from haemophilia, but it is uncertain Mhether any of these were due to ischaemic 
muscle necrosis Horn (1945) recorded two cases of contracture of the tibialis anterior and 
the long extensors of the toes in young health}^ soldiers after strenuous exercise, and he 
quoted Vogt as hawng recognised the S 3 mdrome m soldiers after marching This relationship 
between exercise and circulator}' disturbances of the antenor tibial muscles was stressed by 
Sirbu, Murphj', and White (1944) , who described the case of a young soldier m whom ischaemia 
of the antenor tibial group of muscles was beheved to have been attnbutable directly to 
route-marching Mr J C Scott of Oxford teUs me that he has knowledge of four such cases, 
occumng in health}' young adults after strenuous and unaccustomed activity There can 
be little doubt, however, that many cases have passed unrecognised, particularly in the 
acute phase, and this is borne out by the cases now reported 

CASE REPORTS 

Case 1 Sergeant C Htsloiy — On September 13 1945 after playing football he felt that his right 
knee was somewhat stiff During the game he had experienced no cramp or pam in the leg and suffered 
no injury He had not played football for se\eTal months before this game but his health had been 
perfect and there had been no previous symptoms The next day he complained of pain in the whole 
of the right lower leg and he was reluctant to move the ankle joint A surgeon diagnosed acute 
tenosyno\ itis of the tibialis anterior and applied a \ iscopaste bandage The next day the patient reported 
sick the pain w as unabated and he w as admitted to hospital 

Clinical examination— The patient was a healthy young adult tiventy -three years of age and he showed 
these clinical features 1) swelling of moderate degree over the antero-lateral aspect of the right lower 
leg as far as the ankle 2) tense glossy redness of the skin o\er the middle third of the anterior tibial 
compartment 3) extreme tenderness and induration of the whole of the anterior tibial compartment 
wuth a little tenderness over the tibialis anterior at the ankle joint 4) absolute reluctance to perform any 
active movement of the ankle joint due presumably to pain There was no pallor or cyanosis of the toes, 
no sensory loss and no evidence of cardio-vascular or other systemic disease The temperature was 
99 2° F the blood sedimentation rate was 28 mm in the first hour fWestergren) the total white cell 
count was 11 600 per cu mm 

A diagnosis of cellulitis was made and the limb was immobilised in a Thomas bed knee splint The 
pain and discomfort settled gradually and by September 29 the tenderness swelling and redness had 
disappeared but there was stiU slight evemng pyrexia the blood sedimentation rate was 14 mm in the 
first hour At no time did radiographic examination show evidence of bone injury or disease Examination 
on October 4 showed that the muscle belly of the tibialis anterior was abnormally hard, from a level 
tivo inches below the tibial tubercle to the junction of the middle and lower two-thirds of the leg The 
other muscles of the anterior tibial group were not quite so hard Actiie extension of the ankle joint 
was limited just below the right angle and it was weak Plantar-flexion was restneted by contracture ol 
the tibialis anterior and to a lesser extent by contracture of the long extensors of the toes The peroneal 
muscles were acting normally There were no rascular or sensory changes in the foot 
Biopsy — October 11 twenty-eight days after the onset of symptoms The deep fascia of the anterior 
tibial compartment and the muscle sheaths w ere fused into one thick sheet Incision rei ealed that the 
muscle was pale pink-grey in colour hard and wuthout contractile response to mechanical stimulation '' 
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There ^\as little response to direct galvanic stimulation, and no response to strong faradism It vas 
noted that there vas lenous oozing from the affected group of muscles Part of the tibiahs anterior 
muscle vas taken for section, and also for purposes of comparison, a small piece of the gastrocnemius 
muscle vhich shoved a healthy bnck-red colour and vas briskly contractile Histological examimlton 
of the affected muscle shoved gross changes typical of ischaemic necrosis (Fig 1) 

Piogiess — The patient vas fitted with a toe-elevating spring vhich he vore for five weeks Follov up 
examination in March 1946 shoved persistent hardness of muscles in the middle third of the antenc’- 
tibial compartment The total range of active movement of the ankle vas 15 degrees Con+ractui 
was maximal in the tibialis anterior and vas present to a much less degree in the extensor hallucis longi 
and the extensor digitoium longus There vere no sensory changes The patient valked veil H 
only complaint v as of occasional aching in the limb 


Case 2 Leading- Aircraftman S — A young adult tventy years of age had complamed of lagu 
pam over the antero-lateral aspect of both lov er limbs for nine months After pla 5 nng football on Maj 22 
1946 he noticed duU aching in front of his right lover leg the vhole leg and ankle joint felt stiff A 
no time during the game did he experience pain or cramp, nor did he sustam injury It vas not unti 
several hours after the game that S 3 rmptoms arose The next day the leg v as sv oUen and very pamfi 
and he vas admitted to hospital vhere he recei\ed a course of penicillin injections and sulphapyridine 
follov ed later by faradism radiant heat, and massage No further details of the clinical condition ar 
arailable but the treatment vhich vas given suggests that the chmcal picture resembled that of an acut 
inflammatory lesion After tvo months he vas transferred to another hospital 

Clinical examination — There vas 1) one inch wasting of the right calf 2) a palpable voodyhard are; 
correspondmg to the lover two thirds of the tibialis anterior, 3) limitation of active and passive plantar 
flexion at the ankle joint due to contracture of the anterior tibial group of muscles 4) marked veaknes 
of active dorsiflexion of the ankle joint 5) no more than a suspicion of active contraction of the tibiali 
anterior muscle and a flicker of contraction in the extensor hallucis longus but good contraction of th 
extensor digitorum long is and vigorous action in the peronei 6) diminished sensation over the dorsun 
of the foot and front of mkle There was no evidence of vascular impairment in the foot no swelling, a 
eiythema no tenderness over the antenor tibial compartment, and no evidence of cardio-vascular or othe 
systemic disease Radiographic examination of the limb show ed no abnormality The blood sedimentatioi 
rate was 2 mm in the first hour (\^’’estergren) The Wassermann reaction vas negativ'e Eleclnca 
reactions shoved negligible response to faradism and a weak response to galvanism in all antenor tibia 
muscles 

Biopsy — September 19 four months after the onset of sjmnptoms, shoved that the muscle fibres veri 
yellow white in colon and v eiy^ resistant to cutting with a knife The muscle bac undergone mass necrosi: 
and was surrounded by dense cellular fibrous tissue The summaiy' of the histological report vas in thf 
words ' the picture is that of ischaemic necrosis ’ (Fig 2 ) 


Case 3 Leading- Aircraftman H , aged nineteen years vas admitted to the medical vards of a 

regional hospital on December 15 1945 with swelling of the neck and face dysphagia, and weakness o 

the legs He gave a historv of similar previous attacks which on the last occasion had been diagnos 
as acute thyroiditis There vas no history of injuiy or of cramp in the legs MTiile under investiga i 
he developed crops of subcutaneous nodules blue in colour, v'arying from ;J- inch to 14 inches in diam ^ 
situated over the chin thigh scrotum, forearms and lov er limbs Each crop of nodules was 
vnth pyrexia, but blood cultures vere negative Investigations shoved blood count — red blood 
4 5 million per cu mm haemoglobin, 70 per cent , white blood count, 9200 per cu mm differentia ' ^ 
no significant change blood sedimentation rate, 36 mm in the first hour (AVestergren) , asse 
reaction negative prothrombin time, normal, other investigations, negative Biopsy tjje 

nodule — The summarv^ of Professor G R Cameron’s report on histological examination o j 5 

nodules is “ Some of the lesions are very similar to the acute stage of periarteritis nodosa u 
not much doubt that a rheumatic infection is the most likely cause of the condition On e ^ 

1946, the patient complained of pain in both feet The ankles and feet v ere sw ollen and 
large nodule on the right sole A further crop of nodules appeared, mainly m the limbs, ass 
pyrexia of 101° F After a course of salicylates, the sysmptoms subsided Mflien he was 
an orthopaedic centre he had been getting up for most of the daj’’ but he complained of we 
lower limbs 15 degress 

Clinical examination — 1) Activ e and passiv^e plantar-flexion at both ankle joints vere imi 
by bilateral contractures of the tibialis anterior and extensor hallucis longus 2) activ there wa® 

very weak on both sides and vas accomplished mamly by the extensor digitorum jje ,\as not 

woody hardness ov^er the anterior tibial compartments in both legs 4) the anterior i 
palpable at the ankle joint 5) there vas no sensory disturbance in either leg 
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Biopsy of muscles — Miy 10 1946 llolli -interior tibial groups of muscles were explored The fascia 
was IhicKcncd and fused with tlie slicaths of the undcryhng muscles the latter being pale, hard and 
fibrous and not reacting to sliimil ition with the knife lliere was faint response to direct faradic and 
gahanic stimulation On both sides the tibialis anterior and to a lesser extent the extensor hallucis 
longus, were affected, tlic entensor digitorum communis was inaolved mildly Attempted exposure of 
the anterior tibial artery was made difficult by extensive fibrosis within the compartment Specimens 
of the affected muscle and of the normal gastrocnemn were taken for section Histological examination 
showed changes in the anterior tibial muscles similar to those of Volkmann’s ischaemic contracture 
(Tig 3) Piogicss — Plaster back slabs were apj bed at night and toe elevating springs were used for 
walking When last seen the patient was able to get about fairly well 

Comincitl — llic exact nature of the systemic disease in this case is a matter of conjecture 
Infarction of the anteiior tibial muscles was not recognised so that the precise time of onset, 
in relation to the general disturbance, remains uncertain It is possible that this occurred 
on February 28, 1946, when it was recorded that an attack of pyrexia was associated with 
pain and swelling of both ankles However, further questioning, after transfer to an 
orthopaedic centre, revealed that from the time of onset of the illness the patient had 
expenenced pain in both legs, particularly on the antero-lateral aspect where there was some 
swelling and redness That these muscles should be picked out in this vvay, while the patient 
was confined to bed, illustrates their peculiar vulnerability to ischaemia even in the absence 
of physical exercise 


CLINICAL FEATURES 

In the acute phase of the condition the clinical picture is sufficiently charactenstic to 
permit accurate diagnosis It is only failure to bear in mind the possibility of this lesion which 
accounts for the fact that so many cases pass unrecognised Dunng the first three or four 
hours the clinical features resemble those of tenosynovitis of the tibialis antenor, but there 
IS no typical crepitation 

From twelve to twenty-four hours after the onset there is evidence of intense local 
reactionary inflammation (Lewis 1936) The skin over the antenor tibial compartment, 
particularly in its lower two-thirds, is tense, glossy, erythematous, and indurated Swelling 
may extend as far as the ankle joint There is often low pyrexia The blood sedimentation 
rate shows a marked nse and there may be leucocytosis It is not surpnsing, therefore, that 
most recorded cases were first diagnosed as cellulitis of the leg Horn (1945) desenbed the 
onset of pain as sudden and severe, and occumng dunng exercise This was not the t5q3ical 
history in the cases here recorded These patients desenbed a sensation of stiffness over the 
outer aspect of the shin, and later of aching, gradually mounting to severe pain which reached 
its greatest intensity from twelve to twenty-four hours later 

Peroneal palsy has been desenbed, but it was not a conspicuous feature m these cases 
In Case 1 there was complete loss of voluntary movement at the ankle joint dunng the 
acutely painful phase but there was no sensory change In Case 2 there was a small area of 
residual hypoalgesia over the dorsum of the foot The peroneal muscles were not involved 
In this respect it is interesting to note that Case 3 was referred to the orthopaedic department 
because it was thought he had bilateral " drop loot ”, in the sense that there was marked 
weakness of dorsiflexion this was true, but there was no evidence of a peroneal nerve lesion 
In established cases, when inflammatory reaction has been succeeded by replacement 
fibrosis, the predominant symptom may be “ weakness in the legs There is obvious weakness 
of active dorsiflexion of the ankle joint, and often of the great toe Active and passive 
plantar-flexion at the joint is limited by contracture of the tibialis antenor, and to a lesser 
degree by contracture of the long extensors of the toes Palpation of the limb shows typical 
ngid firmness over the antenor fascial compartment, particularl}! in its middle third The 
antenor tibial pulse may be diminished or absent — a sign which is of doubtful value 
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Case 1 ^Iicrophotograpli showmg peripheral zone of necrotic anterior 
tibial muscle (x 140) 


DISCUSSION 

Morbid histology — Obstructive vascular lesions in muscle may be of two mam types— 
venous and artenal In each type the histological picture is charactenstic (Brooks 1922 
Middleton 1930, Griffiths 1940, Bowden and Guttman 1945) In aU cases now under review 

the microscopic 'picture 
showed that they were of the 
artenal t}p)e, similar to that 
which has been shown by 
Gnffiths (1940) to occur in 
Volkmann’s ischaemic con- 
tracture Islands of necrotic 
muscle fibres are surrounded 
by a sea of fibrous tissue 
The earlier stages show that 
the muscle fibres are swollen, 
enlarged, pale-staining, and 
with but few sarcolemmal 
nuclei (Fig 1) Subsequently 
they become fragmented and 
shrunken, and they undergo 
active phagocytosis by foreign 
bod}'^ giant cells (Fig 4) The 
appearances after several 
months are evemphfied in 
Case 2 (Fig 2) areas of muscle have undergone mass necrosis, whde still retaimng their 
structural outlines the fibres exhibit no nuclear staimng, closely investing the necrotic 
muscle is a zone of dense fibrous tissue in which remnants of degenerated muscle fibres persist 
Professor Le Gros Clark (1946) produced identical lesions in the lov two-thirds of the 
tibiahs anterior muscle of 
rabbits b} ligatmg the main 
vessels, and demonstrated the 
remarkable degree of regener- 
ation of muscle fibres which 
might occur uathin three 
iveeks, pro\ ided that a stump 
of health}^ muscle fibre re- 
mamed He show ed convinc- 
ingly that fine strands of 
protoplasm streamed dovm 
the muscle tubes into the 
necrotic area until, b}^ the end 
of four months, the whole 
of the necrotic area was 
completely replaced by newty 
regenerated muscle fibres 
Regeneration of necrotic 
muscle in the human being 
Figs 5 and 7 show unmistak- 



FiG 2 


Case 2 Mvsete sequestrum surrounded 

appearance four months after onset ( X ) 

higs 5 ana / snow unmistaK- , , vjg opinion 

ably that such regeneration can occur also in human muscle en as e jiunian 

on these sections, Le Gros Clark pointed out that the difficulty in necrosis 

muscle, as compared with the muscle of rabbits, arose from its u , a 

bone and joint sorgeR' 


THE JOURNAL OF 



ISCH M'MIC NLCUOSIS OF THE \NTI RIOR TIBIAE MUSCLES DUE TO FATIGUE 


585 


e\tcnbi\c fibiosib occuircd befoie the regenerating fibres had time to cover the ground 
Sprouting fibres soon met witli the obstruction of fibrous tissue and became dammed up 
into large blobs of niultmucleated piotoplasm These are shown typically in Fig 5 
The possibility of primary arterial disease causing ischaemic necrosis of muscles — 
In view of the suggestion 


confidently put forward by 
Horn (1945) that chronic 
artenal disease preceded 
muscle necrosis, careful stud}' 
was made of these sections 
by which to substantiate or 
refute this ^'lew Two changes 
may be seen in the vessels 
included m the sections 
first, there is thickening of 
the media, associated with a 
narrow lumen, second, there 
IS diffuse penvascular cellu- 
lar infiltration One large 
vessel m Case 1 showed gener- 



alised intimal thickening 


Fig 3 


The clinical features in Case 3 Case 3 Replacement of muscle by dense fibrous tissue ( x 100) The 
, j . , . . , j changes are exactly similar to those in Volkmann s ischaemic 

suggested that artenal disease ® ■' contracture 


such as penartentis nodosa 

might have been responsible for the infarction, but there was no histological confirmation 
The vascular abnormalities we have found can be explained fully as secondary changes 


Death of functional muscle, and its replacement by avascular fibrous tissue, greatly reduces 
the vascular bed to be supplied Small vessels naturally undergo involutionary thickening 

with narrowing of their 



Fig 4 


lumma Similar involutionary 
changes are known to occur m 
the utenne vessels after par- 
tuntion, and m the umbilical 
cord after birth Furthermore, 
wath so much tissue necrosis, 
much of the cellular infiltra- 
tion will be approximated to 
the vessels It is of course 
recognised that sections of 
muscle tissue seldom contain 
larger vessels, but even the 
illustration of the antenor 
tibial vessels m Horn’s article 
does not offer convincing 
exndence of pnmary artenal 


Necrotic fibres after tw ejity-one days fragmentation phagocytosis 
by giant cells replacement by delicate fibrous tissue note persistent 
cross striations (X 173) 


disease The biopsy was taken 
sixteen days after the onset 
of necrosis, the lumen of the 


artery was narrowed , the media was obviously thickened , and both artery and vein were 
matted together in fibrous tissue The artery at operation was found to be surrounded at 
one level by a mass of firm grey tissue These changes might well have been secondar}' 
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to involvement of the vessels m the dense mass of fibrous tissue which had formed by that 
time Summansmg, I do not think there is an 3 d;hing in the histological picture which 
can be regarded as the cause of the muscle damage 

Pathogenesis — Study of the morbid anatomy in these cases indicates that necrosis and 
contracture of the muscles is the result of acute artenal msufficiency It is well known that 
m advanced arteriosclerosis of a hmb in which there is penpheral gangrene, there may be 
complete occlusion of the femoral artery'' m the adductor canal and yet no more than moderate 
atrophy' of the muscles below the knee Occlusion of the mam artery of supply will not, 
alone, cause muscle necrosis, the occlusion must occur rapidly and it must be maintained 




Fig 5 Fig 6 

Fig 5 show s regenerating fibres of the anterior tibial muscle after necrosis in Case 1 Note the size the 
nuclei and the terminal blobs ( x 280) Fig 6 is a section from the normal gastrocnemius m the sa 

case ( X 150) 


for SIX to twenty-four hours (Lews 1936, Cohen 1944) Such a state could, theoretically, be 
brought about by extraluminary occlusion (mechanical compression or kinking) or by 
mtralummary occlusion (embohsm, thrombosis, or spasm) Until the nature and anatomica 
level of such occlusion can be deduced, pathogenesis must be a matter of speculation 

Anatomical considerations in relation to vulnerability of the anterior ttbial group of muscles 
We may wonder why it is that the antenor tibial muscles should be so susceptible to infarction 
It IS not entirely a question of special demands dunng actiiaty, for Case 3 illustrated ^ 
m\olvement while the patient was confined to bed Nor is it simple coincidence t a 
tibiahs antenor muscle should bear the brunt of the attack, while the extensor digitoru 
longus muscle often escapes so hghtly, it is the logical sequence of their vascular pat em 
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Blood supply of the anterior tibial muscles— Campbell and Pennefather (1919), m an 
excellent paper, showed that intramusculai anastomoses were so fine that the mam muscular 
branches could be regarded functionally as end-arteries More recently the vascular pattern 
of individual muscles has been worked out carefully by Blomfield (1948) using radio-opaque 
injection media I am grcatlj' indebted to him for detailed observations on the blood supply 



Fig 8 

Fig 7 IS transverse section of the regenerating muscle fibres in Case 1 Note 
the endomysial proliferation and variation in size Fig 8 is a transverse section 
of the normal gastrocnemius ( x 260) 


of the anterior tibial muscles, much of which is still unpublished The major blood supply 
of muscles of the anterior tibial compartment * is from the antenor tibial artery, which 
emerges between the two heads of the tibialis posterior muscle Vogt (1943) suggested that 
the vessels might be injured by sliding contact vath the edge of the interosseous membrane 

* The term anterior tibial compartment refers to that fascial compartment containing the tibialis anterior 
and the two long extensors of the toes 
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This hc'E not been substann-^ted in niy anatomical dissecnons winch indicated tint as tlie 
vessels pass torwards thev are smronnded bi* a cufi ot loose areolar tissue and are cudiioned 
by muscular nbres tne tree edge ot tlie interosseous membrane bemg situated at least one to 
tv'o centuretxes dis'allv 

The ubialis anterior muscle is supphed almost entirely by tlie anterior ubial arton 
through a senes ot segmental branches approxmiatelv twelve in mmiher, winch dmde 
mto ascending and descending divisions anastomosing bv a svstem of arcades (Le Gro^ 



Fig 9 

Cada\enL imeution --howing tlie nonual \-ast,tiI'ir pattern of tlie left 

pattern of tne interior tibial muscles in a patient muscles injection 

aged tw enn -three \ ear;. The tibialis anterior is ligation of the anterior tibial a ^ i-LtroCtail'- 

tothenght Radio opaquesuspensionwasinjected of its recurrent tibial branch r . v 

into the femoril art era and the anterior tibial flow \ 

mu.cle^ then remov ed t n bloc Taget’s disease of the tibiae , 


Clark 19i6, Blomfield 194S) The proxmial third of the muscle is supphed by a 
the antenor tibial recurrent arten' owai obsen'ations on injected 
Spaltliolz’ method, tend to confirm the anew' of Campbell and Pennefather 
intramuscular anastomoses are so fine that tlieir functional significance is open o 
Accordmg to Blomfield (19do, 194S) tlie extensor digitomm longus has 
supply 1) froni the antenor tibial arterj’ and its recurrent branch, -) ^ 

perforating branches from the postenor tibial arterj , and 3) bj’ a large ranc i 

bone aXD JOINT SUKOESl 
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third of tlio muscle fiom the peifoiating peroneal artery These branches anastomose 
thioughout the length of the muscle Ihc extensor hallucis longus has a twofold supply 
1) from the anteuoi tibial aitery, and 2) Irom the perforating peroneal artery The 
intramuscular anastomosis is descubed as i octangular and of a less efficient type (Le Gros 
Clark 194(.) 

\ssumnig these obsen ations to be conect we should expect that sudden complete 
occlusion of the anterior tibial artery, as it enters the anterior compartment, would deprive 



Vascular pattern of right anterior tibial muscles 
(same case as Fig 10) , injection into femoral artery- 
after ligation of anterior tibial artery both proxi- 
mally and distally (see text) Note partial filling 
of anterior tibial artery through the perforating 
branches suppljnng the toe extensors 







Fig 12 

Incomplete filling of the anterior tibial artery 
ligated proxiinall-v and distally, note very little 
flow into the muscles Injection of radio opaque 
suspension into the femoral artery after ligating 
the anterior tibial artery both proximally and 
distally show s incomplete filling of the main vessel 
and -v ery little flow into the muscles 


the tibiahs antenor of its entire blood supply and result m total necrosis The extensor 
digitorum longus and extensor hallucis longus, on the other hand, having an additional 
blood supply from perforating artenes, might be expected to escape more hghtty, the greater 
involvement of the long extensor of the big foe being explained by its relatively poor 
anastomotic network within the muscle 

It wiU be remembered that in two cases the chnical findings suggested that the proximal 
third of the muscle bellies was affected minimally The inference to be drawn, I think, is 


VOL 30 b, NO 4 no-vember 1948 



590 


J R HUGHES 


that occlusion of the antenor tibial artety probably occurred distal to its tibial recurrent 
leash , this was certainly so in the only recorded case in which the artery was seen (Case 2 
The extreme rantj'- Math which there is gangrene or necrosis of the peroneal muscles ; 
accounted for by the extensive blood supply which they receive from the peroneal arter}' 

Tension within the fascial compartment — Much stress has been laid on the ngidity c 
the walls of the antenor tibial compartment and the resultmg vulnerabdity of its content 
to circulatory disturbances Little point has been made of the fact that this fascial space i 
not closed at its lower end Blorafield quoted a case reported by Zachary m which ischaemi 
of the antenor tibial muscles was said to have occurred after severe swelhng ivithin th 
fascial space Others have been mentioned after direct blows and haematoma formation 
Lews (1936) showed that much lower pressures than were required to collapse the mar 
artery might result in complete arrest of the blood flow when apphed directly to the muscle 
Thus pressures of 50 to 60 mm Hg , apphed directly to the muscle and mamtained fo 
twenty-four hours, might produce necrosis, whilst in animal experiments the same result 
were produced wthin six to ten hours Prolonged activity of a muscle may increase its weigh 
bj'^ 20 per cent , the bulk being increased by the retention of excessive fluid vithin th 
tissue spaces (^^^ght 1936) If for this, or any other teason, tension wthin the fascia 
compartment nses, the circulation wthin the mtramuscular vascular networks must b 
embarrassed But it must be assumed that such tension, being within a confined space 
wiU be distnbuted umforml}? and that all branches of the network, whether ansing from th 
antenor tibial arterj^ or from perforating branches, wiU be affected equally On the othe 
hand, raised pressure sufficient to obhterate the main vessel against an unyielding interosseou 
membrane would be more than enough to obhterate all intramuscular capfllanes and giv 
nse to uniform necrosis of all these muscles 


Sirba, Murphj , and ^^^hite (1944) descnbed an example of ischaemic necrosis occumnj 
fii e da\ s alter repair of a small hernia of the antenor tibial muscles In such a case it i 
difficult to a' Old the conclusion that tension played some part The Avnters themselvei 
suggested t’^at it maj^ have initiated artenal spasm Nevertheless, if increased tension mthii 
the faar 1 compartment ivas the mam factor in producing spontaneous ischaemic necrosis 
it vouT Idc difficult to explain the susceptibility of indmdual muscles of the antenor tibia 
group, - tire tendenc}^ for the proximal third of the tibialis antenor to escape 

Intral iminarv vascular obstruction — ^The possibilitj? of extraluminary occlusion, both 
in relati "r ■' o the mam artery and to the finer anastomotic branches, has already been discussed 
It rema r consider embohsm, thrombosis, and artenal spasm, as the possible causes of 
intralumi.r ^ obstruction In none of the recorded cases has cardiac disease or other source 
of embolism been demonstrated Furthermore, the antenor tibial artery anses from the 
pophteal "runk almost at a nght angle, an anatomical feature which would not favour 
lodgement of an embolus Learmonth (1944) descnbed localised thrombosis of indeterminate 
ongin affecting the main artenes of the hmb, but his cases were of gradual onset and t e} 


bore httle rese nblance to the cases under consideration 

The evidt uce in favour of underl}ung pnmary artenal disease, ivith or wthout throrobosi^^ 
IS not connncing At this age, thromboangitis obhterans and penartentis nodosa are 
two most hkeb conditions, the former bemg more hkely to affect vessels of the cahbre o 
antenor tibial arter^^ and to occur unilaterally Indeed Professor G R Cameron, m a 
communication, subsenbed to this view Case 3 m this senes presented many of the c mm^ 
and histological features of penartentis nodosa But this disease affects the smaller 
and in order lo produce the wdespread necrosis which was obseri’^ed, it would 
have involved most of the segmental muscular branches of the antenor tibial artery 
was not the case in any of the sections examined In two recorded cases there v 
of pre\nous aenmg m the antenor tibial region for some months, but apart from 
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]nd been no s\niptoni siiRgestno of nndorlving \asculai disease If the mam vessel or its 
ninscnlar bianehes wcie oblitciated, one wonki liave expected tliat muscle cramp or pain 
would ha\e occuued duimg ‘^lienuous excieisi, as a premonitory S3'mptom before the onset 
of ischaemic ncciosis 

INVESTIGATIONS ON CADAVERS AS TO THE VASCULAR PATTERN 
OI< THE ANTERIOR TIBIAE MUSCLES 

Iincstigations were carried out witli the object of establishing the effect of artenal 
occlusion on the vasculai jiattern of tlie anterior tibial muscles 1) Controls of the normal 
pattern were made bj' injecting radio-ojiaque suspensions, of the same viscosity as blood, 
into the femoral arterj' at a pressure of 140-200 inm Hg The antenor tibial muscles were 
reinoi ed cii masse, their separate jiortions w'ere defined and X-rayed The muscles were then 
cleared, using Sjialtholz’ method, and the findings w'ere confirmed (Fig 9) 2) Adopting the 
same technique, injections were made into the femoral arter}? after ligating and dividing the 
antenor tibial arterj’ at the le\ el of the antenor tibial recurrent branch 3) The same 
procedure waas earned out after ligating and dividing not only the antenor tibial artery at its 
antenor tibial recurrent branch, but also the artery two inches proximal to the ankle joint 
4) Injections were made after ligation and division of both antenor and postenor tibial 
artenes, thus completely' cutting off the blood supply of all three muscles 5) The antenor 
tibial muscles were carefully' removed in one piece together with the antenor tibial artery, 
the artery' was then injected w'lth a radio-opaque suspension after first ligating it one and a 
half inches below' the point of injection The procedure was repeated at distances of three 
inches, four and a half inches, and six inches distal to the point of onginal injection (Fig 13) 

Findings — The \'ascular patterns of these muscles vaned with age, and they vaned in 
different individuals The older the subject the finer, and the more tortuous, was the intra- 
muscular netw'ork One subject, aged seventy'-mne years, who had Paget's disease of both 
tibiae, exhibited a particularly generous vascular network 

Certain facts w'ere estabhshed 1) Occlusion of the antenor tibial artery as it enters 
the antenor fascial compartment does not depnve the muscles of their entire blood supply, 
there is often a retrograde flow from below, which is distnbuted to the three muscles it 
supplies (Fig 10) 2) Ligation of the antenor tibial artery proximaUy, and also distaUy in 

order to cut off the retrograde flow, stiU results in seeping of blood into the intervening 
artenal segment which is, however, insufficient to be redistnbuted in significant degree to 
the tibialis antenor This incomplete fiUing must occur through the perforating branches 
which pierce the extensors of the toes and sometimes effect almost direct communication 
with the antenor tibial trunk The extent of the alternative supply appears to be vanable 
In some it is considerable and no doubt sufficient to maintain viabdity of the toe extensors 
(Fig 11) In others, although partly filhng the antenor tibial trunk, it contnbutes httle to 
any of the muscles (Fig 12) 3) Injections of the antenor tibial artery after ligation at 

successive levels confirms the segmental vascular arrangement and suggests that the 
longitudinal arcade anastomosis may not have much functional significance (Fig I3a, b, c) 

The cntical level of obstruction of blood flow which causes necrosis is not known, but it 
would seem that a localised complete occlusion of the antenor tibial artery is unhkely to 
cause necrosis, on the other hand a longer segmental occlusion of the vessel, such as may be 
produced by artenal spasm, would obhterate the mam channel by which retrograde 
distnbution through the segmental branches may be brought about The alternative 
blood supply to the two extensors through perforatmg branches may be sufficient m some 
cases to preserve their viabflity but quite apart from this their smaller bulk tends to 
minimise the degree of contracture which can be detected chnically 
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Relationship to exercise — The relationship of exercise to acute ischaemia of the antenor 
tibial muscles is so stnking a feature that it demands consideration Horn (1945) ingeniously 
surmised that “ hypertrophy and fibrosis of the media of the antenor tibial artery ” which 
he believed to be an essential underlying vascular change, was a result of the repeated and 
overwhelming demands of muscles dunng strenuous exercise He believed that involvement 
of the adventitia in this fibrosis caused reflex vasoconstnction “ affecting the entire collateral 
network ” and that the circulation was further impaired by muscular swelhng due to chemical 
and histological changes as descnbed by Howard (1937) m crepitating tenosynovitis This 
hypothesis does not, however, bear cntical scrutiny No artery narrows its lumen in response 



Fig 13 

A, B, and C sho'\\ the vascular pattern after ligation of the antenor tibial artery IJ inches 3 
and 4y inches respectively from the point of injection (see text) note the segmental nature o 

blood supply 

to increased demands by the area it supphes The normal vascular response to muscular 
activity IS one of dmunished penpheral resistance with an increased capillary bed There is 
no hypertrophy of the media , such a change, if it occurred, would be more in keeping w 
prolonged artenal spasm Secondly, the tibialis antenor has no collateral blood supply o e 
than its segmental branches, and even in those muscles which have an alternative supp 
the intramuscular networks are probably under humoral rather than autonomic 
Thus spasm, even if segmental, does not presuppose involvement of a collateral field m of 
to produce complete ischaemia 

Whatever condition may be responsible for acute ischaemia it must have persis e 
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to t\\ciit\-foiii lioiiis in Oidci to ])i()chici' ncciosis (Lewis 1036, Cohen 1944), and there is 
clinical cMdeiiLc that the lesiilting inflaininatoi v reaction occurs about twelve to twenty-four 
hours after the sticnumis exeicisc, siiRgestini,' that \ascular insufficiency began during the 
plnsical eflort, oi ])iobabb shoill\ after it In Case I and Case 2 in this series the onset appears 
to ha^e been aftei exercise, on the othei hand 1 loin's cases suggest onset during the exercise 
It nn\ be iiiged that coiniilete \asculai occlusion need not be assumed, and that the 
ischacinn is relatue rather than .ibsolutc Demands upon the vascular supply may be in 
excess of that which it can inovide, for the metabolism of muscle in activity is greatly 
increased, and if exercise is more strenuous than is customary for the individual, the power 
of oxxgcn abstraction is aiijireciabl^ diminished (Wnglit 1936) The muscle is subjected to 
rchtixc anoxia and necrosis supervenes The analogv to this would be the ischaemic limb 
in which gangrene is jirccijiitatcd b^ increasing the metabolic demands of its tissues Such a 
Mcw IS hardh tenable when one realises that in order to produce muscle necrosis the oxygen 
depnvation would ha\e to persist much longer than the period of muscular exercise to which 
the patients were subjected Ne\ crthcless, I think that relative anoxia dunng strenuous and 
unaccustomed exercise is probably an important secondar 3 factor in tipping the scales m 
favour of necrosis The local accumulation of lactic acid, and its coagulative action on muscle 
fibres as desenbed b\ \lbcrt and Mitchell (1943), w'hether it be the result of venous obstruction 
or of artenal insufficienc 3 , is morel}' the means bj which anoxia effects necrosis 

In the light of present knowledge it seems that the most likely pnmary cause of 
spontaneous ischaemia is spasm of a large segment of the antenor tibial artery, beginning 
just below its antenor tibial recurrent branch Is it possible that the marked chemical and 
pH changes which are known to occur in fatigued muscles, and m tenosynovitis, could initiate 
this spasm’ It is knowm that muscle break-down products in ischaemia, particularly 
adenosine denvatives, are capable of producing spasm of the renal vessels (Green and 
Stoner 1945), and it ma}' w'ell be that accumulated metabohtes in fatigued muscle are 
capable of a similar action locally Tension within the anterior fascial compartment is 
probably an aggrax'ating factor Artenograph)', or exploration within the first twelve hours 
after exercise, ma}' provide the answer 


TREATMENT 

Advance in our know'ledge of curative treatment depends upon early diagnosis The 
obvious difficulty lies in the fact that if there is delay, irreversible damage has already been 
done by the time that inflammatory changes become evident clinically The object should 
be to reheve artenal spasm before necrosis supervenes Early eupavenne injection might be 
helpful, but the effect of paravertebral block on muscle circulation is still debatable Assuming 
that a case is seen xvithin the first twelve hours, exploration appears to be warranted The 
operative approach should be between the muscles rather than through them Care must be 
taken to avoid damage to intramuscular branches The fascia cruris should not be repaired 
If there is artenal spasm the appropnate treatment should be employed but it must be borne 
in mind that artenectomy should be limited to resection of a very small segment , the part 
of the tibialis antenor muscle which xvill be depnved permanently of its blood supply is 
directly proportionate to the length of artenal segment excised The danger of explonng 
muscles after necrosis has supervened cannot be over-emphasized Necrotic tissues are prone 
to infection and gangrene, and in one case amputation was necessary (Sirbu ei al 1944 ) 

Whatever treatment may be undertaken dunng the first twenty-four hours, the limb 
should be supported with the ankle in the mid-position and free from constnction This 
position should be maintained until the acute inflammatory reaction has subsided and until 
there is no longer any tendency to further contracture Subsequently a toe-elevating spnng 
should be worn for the first few months of weight-beanng Surviving muscle fibres should 
be redeveloped by graduated exercise 
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SUMMARY 

1 Three cases are reported of ischaemic necrosis of the antenor tibial muscles which were 
not due to injury In two, ischaemia was the result of strenuous or unaccustomed 
exercise in young adults , in the third it was an incident m a systemic disturbance All 
three cases were probably the result of spasm of a large segment of the antenor tibial artery 

2 The chnical features dunng the first few hours resemble those of tenosynovitis of the 
tibiahs antenor, and after twelve to twenty-four hours those of ceUuhtis of the leg Later 
there is " drop foot ” due to muscle weakness, contracture limiting plantar-flexion movement, 
and woody hardness of the muscles in the middle third 

3 The morbid histology is similar to that of Volkmann’s ischaemic contracture 

4 The possible explanations — pnmary artenal disease, artenal occlusion by pressure of the 
interosseous membrane, occlusion by tension \vithm the fascial space, intraluminary occlusion 
by embohsm or thrombosis, and fatigue artenal spasm, are discussed 

5 The vascular pattern of the antenor tibial muscles has been studied by expenmental 
injections in cadavers 

6 It IS concluded that the most hkely cause is spasm of the antenor tibial artery due to 
muscle fatigue, aggravated by increased tension within the antenor fascial compartment 
due to reaction after strenuous exercise 

7 Treatment is outlined Exploration of the antenor tibial artery within the first twelve 
hours IS warranted, but late exploration may be dangerous 

8 Although not premousl}'- recognised, evidence is shown that regeneration of necrotic 
muscle IS possible in the human being 

I V ish to express my t] anks to Sir Reginald Watson-Jones for his encouragement and to him and Mr 
H Osmond-Clirke for permission to publish these cases, to Dr Harrison Professor G R Cameron, and 
Professor Le Gros Clark for their advice on histological material in particular to Dr Blomfield for access 
to unpublished vork on the vascular pattern of muscles, to Mr R Tucker Lady Jones Research Fellow 
in Luerpool for injection facilities and for valuable help and criticism and to Mr John King of the 
London Hospital to v horn I am indebted for the microphotographs 
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DEVELOPMENTAL COXA VARA 

\ 1^ I 1 i\Il Sl’KII K loKOMO C VN VD V ” 


Lxcollcnt jnpcis ln\o i])pc.iiod fioin tiiiiL to tunc on the subject of developmental 
coxa vara, sometimes undci the titles of congenital, infantile or cervical coxa vara Despite 
this fairl}' extensive hteratuu, and jirobablv because the condition is not common, its real 
nature and seventv have seldom been lecognised as soon as the} should be, and treatment 
has not iisuallv been started until there was niaikcd eleformitv The condition is characterised 
bv the devclojinicnt, at the age of about tliicc oi four vears, of a limp or waddle which is 
Iisuallv painless and is jirogressive \ vaivmg de'grce of coxa vara deformity is present on 
one or both sides, but the most striking feature is the radiographic appearance of a gap in 
the neck of the femur just distal to the epiphvseal line, together with a bend m the femoral 
neck at this lev cl T his X-rav appearance is in itself almost sufficient to establish the 
diagnosis as soon as the jiatient is first seen 

ruqutucy — The condition is rare, and few large senes of cases have been reported Statistics 
of the Hosjiital for Sick Children, Toronto, show that in tw’elve }ears, 1936 to 1947 inclusive, 
fifteen patients with develojimental coxa vara were admitted In the same period 197 new 
patients were admitted with congenital dislocation of the hip joint Thus vve have seen one 
case of coxa v ara for ev^erv thirteen cases of congenital dislocation It is to be noted, hovvev er, 
that congenital dislocation of the hip joint does sometimes run m families and that it is 
more common m some districts than others iMoreov'er, dev'elopmental coxa vara may also 
run m families It is possible, therefore, that in comparing the incidence of dev'^elopmental 
coxa vara with that of congenital dislocation of the hip joint our ratio of one to thirteen 
may be different from that of other clinics 

Familial tendency — This paper is based on fifteen cases admitted to the Children’s Hospital, 
Toronto, and one other case wffiich was first seen at the age of forty-three years Of these 
sixteen patients, eight were males and eight were females In ten, the condition was present 
on one side, in six, both hips were mvmlved Of the sixteen patients, four w^ere related two 
were brother and sister, and two others were second cousins of these first two They all had 
other brothers and sisters, none of whom had any limp One uncle who was reported to 
have had a limp could not be traced None of the other twelve patients were related and 
none gave any history of a limp m the family 

CLINICAL HISTORY AND PHYSICAL SIGNS OF 
DEVELOPMENTAL COXA VARA 

Clinical history — The clinical history was somewhat the same m all cases In a few, the 
hmp or waddle was noticed when the child first began to walk, but in most it did not appear 
until the age of three or four years, the gait being apparently normal before that age The 
limp was not preceded by any severe injury and it was usually painless At first it was v ery 
shght, but it increased slowly, as a rule it was not until a year later, and usually much more 
than a year later, that the patients sought advice In a few cases, long after the hmp had 
developed, there was a history of a sudden attack of moderate pam, coming on after tnvial 
injury^, disappearing in a couple of weeks, but leaving definite and lasting increase in the 
limp More commonly the limp increased gradually over a period of six or sev’^en years and 
remained almost painless throughout In cases which were first seen at a later age, there was 
a history of some improvement m the hmp at the age of about twelve years One patient, 
seen at the age of forty-three years vvuth marked bilateral deformity (Fig 4), had dev'eloped 

* Papei jead at the combined meeting of the Amencan Biitish and Canadian Orthopaedic Associations 
HI Quebec June 4 1948 
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Fig 1 

De\ ejopmental coxa ^ ara age four years On the right the gap m the bone 
brani les a\\ ay from the epiphyseal line at its low er end On the left, it 
branches into two, leaMng a triangular part of bone separated 



Fig 2 

Bilateral dei elopmental coxa \ ara first seen at the age of six 3fearb w ith OTly 
slight deformity and with the gap in the bone more horizontal than \ertical The 
appearance of fragmentation ’ is rather marked 


severe pain on one side at the age of fortj'^ years, probably because of arthntic change 
the altered hip the pain was much improved by subtrochantenc osteotom}" 

Clinical examination — Ph5isical examination of these patients showed no 
except those which were attributable to the condition of the hips Most patients v ere^r 
short m stature, shorter than other members of the family at the same age, but 
marked degree None showed signs of nckets There was elei^ation of one or bot ro 
wnth limitation of abduction movement, the degree of limitation depending on ^ 

of coxa vara deformity M^hen this deformity was severe, there was also uni 
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I IG 3 

De\clopnlent^l co\-i \nr-i seen it the igc of eight years with ratlier marked deformity 
and shortening of neck pirticuhrlj it its lower margin thus gnmg an impression 
of collipsc of the tissues forming it 




Tig 4 

Developmental coxa vara first seen at the age of forty-three years no treatment The gap 
m the bone has closed, but with marked deformity The gait was good but there was 
pain on one side during the last few years from secondary arthritis 


extension movement of the hip, and of rotation movement m both directions, but in none 
was there marked external rotation deformity of the limb such as is seen m slipped epiphysis 
In bilateral cases there was moderate lumbar lordosis on standing The femur below the 
neck appeared normal and, when only one side was involved, the length of the two limbs as 
nieasured from the trochanters was the same 

In early stages the children did not complain of pam, although usuall}^ the}!^ tired easily 
By the time the patient was first seen the limp or waddle was rather marked , it was greater 
than could be accounted for by deformity alone, and it seemed probable that to some extent 
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Fig 6 


e\elopmental coxa ^ara in a patient ^\lio had no treatment The gap in the bone 
siown ^ the age of tiiehe jears (Fig 5) closed completely the age of se\enteen 
3 ears (Fig 6) aiith normal looking bone but a\ith moderate \arus deformit}' and 
considerable shortening of the neck 


the limp was due to instabilit} of the femoral neck at the gap In older patients, when the 
gap in the femoral neck had healed, the gait, having regard to the severe degree of deforniitii 
was extraordinanty good 

Radiographic examination — The radiographic appearances were very similar m near 
aU cases Even in early stages, when the child first began to limp, a gap m the bone " 
already obvious (Fig 1) It crossed the neck of the femur distal to the epiphyseal hne ^ 
most cases it ran part of its course parallel to the epiphyseal hne, but towards one en^^ 
usually the lower end, it branched away from it, and m some cases, also usuaUy at the oi' 
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Fig 8 

Bilateral developmental coxa vara at the age of three years (Fig 7) and at the age of 
sixteen years (Fig 8) in a patient who received no treatment The gap in bone closed 
completely but -with marked deformity Nevertheless the gait was extraordinarily good 



end, it divided into two, leaving a tnangular portion of bone more or less isolated The gap 
was not broad and it did not follow a straight hne with clear-cut edges, the margins were 
usually uneven The bone was abnormal in appearance, particularly just distal to the gap, 
irregular areas of greater density alternated with areas of lesser density, thus giving rise to 
the appearance which is often described as “ fragmentation ” In no case was there mcreased 
density of the femoral head suggestmg necrosis of the bone such as may occur m shpped 
epiphysis, or in fractures at this level As a matter of fact the density of the head was often 
less than normal The epiphyseal hne was usually narrow, and sometimes it could be seen 
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De\ elopmental co\a a ara in a patient, orteotorny 10) F'’® 8ap 

Sa„. P^atient t.0 yea„ a.t„ 


th^ 

Oriy mth difflcultj It should be noted ^ confused 

bone IS not the epiphyseal hne developmenta deformity occurs at 

upper femoral epiphysis which « more common, and in till 

level and at a later age n in. deformity was not marked, tne 6 p ^ 

In some early cases of coxa vara in which the W > ^ deformity mcma 

bone ran in a he *■> '^s drfomnl)' 

head rotated do^^^lwards, and both the gap, ana varus 

recame more vertreal In most cases seen at about the^ 




I 



Fig 12 Fig 13 


Coxa vara in patient aged five years (Fig 11) Fig 12 shovs radiograph two months after 
osteotomy Two years later the gap has not closed and the deformity has increased 
(Fig 13) probably due to insufficient abduction at the osteotomy 

was rather marked, and the neck was short, particularly at its lower margin, thus giving the 
impression that there had been collapse of the tissues forming it (Fig 3) In cases seen at 
about the age of twelve years the appearance of bone fragmentation was less marked and the 
gap was narrower In the three cases which were seen at the age of more than sixteen years 
the gap had bndged completely and the neck was m one piece vuth bone of almost normal 
texture (Figs 4 to 8) In these untreated cases, the final degree of deformity vaned 
greatly, as a rule it went on to the extreme limit, but occasionally it never progressed beyond 
the nght angle 
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PATHOLOGY OF DEVELOPMENTAL COXA VARA 

We did not remove tissue for histological examination and we cannot add information 
as to the ongm and cause of this condition The explanation which is generally accepted is 
that it IS due to faulty development of the neck of the femur, with imperfect formation in 
cartilage, and vnth delaj ed and incomplete ossification of the cartilage AVhile this explanation 
does not entirel}^ fit the picture it is probably the correct one Varus deformity is no doubt 
caused b}? gradual bending of the unossified cartilage Shortening of the femoral neck is due 
partly to this bending but largely to lack of growhh at the epiphyseal hne which is never 
normal in appearance and alwa3's undergoes premature fusion 



Fig 14 


Bilate'cil I % ara m a patient aged si\ years (for original condition see Fig 2) treated 

bj naili iff me side and bone grafting on the other Radiographs ele\en months after 
operation i considerable closure of the gap on the grafted side but little closure on 

the nailed side 


Clinical course -ihe usual course of the condition is well known The gap m the bone is 
present at an eai.\ age V itliout treatment the deformity increases slowly at a varying rah 
and to a var}ung extent ot er a penod of jmars At about the age of twelve years increase 
m the deformiti ceases Finally, in most cases at any rate, the gap m the bone heals, leaving 
a deformity which is usuall}^ severe but which sometimes is onty moderate 


TREATMENT OF DEVELOPMENTAL COXA VARA 

Two factors must be considered in treatment, namely the coxa vara deformit} , 2 
the gap in the femoral neck The deformity causes shortening of the hmb and hmitation^^^ 
abduction movement of the hip If it is severe it gives nse to a marked hmp and s ou 
be corrected, or m some waj'’ compensated 

Treatment by traction — We have tned to correct the defornuty by strong traction 
forced abduction at the level where it takes place, that is to say at the gap m the 
that we have succeeded m doing is to puU the femoral head almost out of the 
vvithout changing the angle of the neck in the slightest We have concluded that, 

bone and joint surger 
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Fig 15 



Fig 16 


De\ clopnientil co\i in pitieut iged siv years (Fig 13) Three months after bone 
grafting tlic gap is almost completely closed (Fig 16) 



Fig 17 Fig IS 

Coxa vara m a patient aged three years (Fig 17) Four months after insertion of a bone 
graft the gap in the bone is closmg satisfactorily (Fig 18) 
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deformit}^ may increase gradually, the neck is nearly always too ngid at the gap to be bent 
straight by closed manipulations It seems unwise to complete division of the neck at the 
gap by operation, or to do an osteotomy through the neck distal to the gap, and we have 
not tned either 


Treatment of late cases by trochanteric osteotomy— Unless the deformity is ver 3 
severe indeed, hmitation of abduction can be overcome and shortening can be reduced by 
the safer procedure of osteotomy between the trochanters, or beloiv them, the lower fragment 
being abducted widely We have performed this operation on twelve hips The osteotomj' 
always united rapidly and the limp either disappeared or was much improved Besides 
overcoming deformity, the abduction osteotomy did something else In every case that we 
have been able to foUoiv long enough, with one single exception, the gap in the bone healed 
completely \nthm a year, and m a much shorter time than would have been possible without 
operation (Figs 9 and 10) This heahng of the bone defect was probably attnbutable to 
change in the hne of weight-beanng at the gap from a sheanng stress to a compressive force 
In the one case that did not heal, it is probable that the fragments were not abducted widely 
enough at the osteotomy (Figs 11-13) At the end of two years the gap was still open and 
the deformity of the neck had increased Recently another osteotomy has been performed 
on this patient with more abduction of the fragments 

Importance of unde abduction at the site of osteotomy — The importance of gaining sufficient 
abduction at the site of osteotomy must be emphasized This is necessary not only to secure 
closure of the gap in the femoral neck, but also to overcome the disabihty caused by deformity 
The best results were obtained when the distal fragment was abducted sixty or seventy 
degrees at the level of osteotomj'’ In doing the operation, attention must be paid to the 
relative length of the two limbs The affected limb is shortened by deformity of the neck 
It IS, therefore, wise to do the osteotomy between the trochanters, and to prevent shortemng 
due to over-nding of the fragments, either bj^ using some form of internal fixation or by 
appl 3 ang traction to the limb after operation Flexion deformit)^ at the hip ]omt can be 
overcome at the time of the osteotomy 


Treatment of early cases by nailing and grafting — ^Abduction osteotomy is a satisfactor)' 
method of treatment for cases m ivhich the coxa vara deformity^ is bad enough to require 
correction It leaves a hip joint wffiich may not be perfect in function, but which is much 
better than it ivas, and which is unlikely to get any worse for the reason that the gap in the 
neck IS closed It must be recognised, however, that some hips are seen before the coxa vara 
deformity has become at aU marked, and before it is bad enough by itself to produce any 
limp The diagnosis is made obvious by the radiographic appearance and it is almost 
certain that, without treatment, deformity will increase steadity until the gap in the bone 
closes In these earlj?^ cases the most important thing is to close the gap before deformit} 
becomes disabling, and it would seem better, if possible, to do this wnthout osteotomy 
which may distort the mechanics of the hip Since healing of the gap after osteotomy seeme 
to be due to elimination of the sheanng forces, it was thought that the same result might e 
obtained by the insertion of a Smith-Petersen nail This was done in one hip of the 
shown in Fig 14 After eleven months, the gap ivas s+iU widely open In the other hip ° . 

same patient, a few'^ days after nailing the first hip, a large dnll wms passed up the nec ^ 
the femur into the head , into this dnll-hole two tibial bone grafts, placed cortex to co e^^. 
were inserted tightly Eleven months after operation, the gap in the bone was pretty ^ 
healed, repair was much more advanced than on the side which had been treate wi 

Smith-Petersen nail ohnpwell, 

Since then two other cases have been treated by grafting , in both the gap is e 
one after three months, and the other after four months (Figs 16, 18) It woul , 
this is much the best way to secure closure of the gap The most striking thmg a ou 
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tliroc graftoil (.im's, )no witli a na)l in lln dIIui Inp, is tliat all arc walking and running 
iiormallv and dl ha\c lost the limp lho\ hid In foie opciation, although there has been no 
change in the dogue' of ro\a vaia dcforniitc It csoiild appear that weakness or instabilit} 
at the site of the gap in the bone is an inipoit int element of the limp, ind that if the gap 
can be closed before the co\a \ ara becomes siilhcientlj severe to cause dlsablllt^ , the symptom 
should disapiieat 1 he objcition that at this age a bone gi ift across the epiphj/Seal hne maj 
arrest growth ajiphcs eon little in these eases because in any eicnt growth in length here 
will be almost negligible 


SUMMARY 

illost of wb.al 1 ha\c saiel has been said before b\ \ inous writeis Abduction osteotom}' 
IS the recognised form of treatment for dccclopmenta’ fo\a ,a''a The results from this 
operation arc usually good But the results of tuatment would prohabty be better if the 
condition could be diagnosed before dcformita had become disabling, and if the gap in the 
bone could be closed b^’ other means than osteotomy C ood results of bone grafting in early 
cases of deyclopmcntal coxa \ ara arc reported 
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CONGENITAL ELEPHANTIASIS ASSOCIATED WITH 
CONSTRICTION BY ANOMALOUS BANDS 


A W Farmer, Toronto, Canada 

Fiom the Swgtcal Set vice of the Hospital for Sick Children, Tot onto 


Congen}tal constncting bands of the extremities are not uncommon These bands ma^ 
take the form of complete, or of incomplete, circles of varjnng depth They vary from sloping 
concavities of the skin and subcutaneous fat, to sharp indentations with firm circular 
compression The fingers and toes are most often affected Multiple constnctions may be 
present, encircling either the digits or the limbs Associated deformities are often found 
There may be absence of part of a toe, finger, leg, or arm , or varying degrees of fusion of 
the digits to one another, or absence of the interphalangeal joints, with one or two long 
phalanges instead of three, or rudimentary phalanges with distorted interphalangeal joints, 
or points of deep dimpling of the skin Unrelated congenital abnormalities may also be 
present, such as cleft lip and cleft palate That all these anomalies may be present in one 
individual is demonstrated m Figs 2 and 3, which show a child with hare hp (photograph 
taken after repair), cleft palate, incomplete and complete absence of digits, fusion of 
phalanges, webbing of fingers, equmovarus deformity^ of one foot, incomplete and complete 
constncting bands of one leg, and points of dimpling 


CongeriLital ALnormalitY of Hand and Foot 

A v: p' - 
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A IS 


A m 




c5 




Ktt i5T3yS O’ d A’ .S’ 


A 




Pr oi' 




Fig 1 


Pedigree of two children with marked congenital anomalies of the feet and 
hands one with a loose circular constriction of the forearm (see Fig 4) 


Familial and pre-natal influences — ^Discussion of the pre-natal influences which nn^ 
about these deformities will not be undertaken , the author has nothing new to add 
shows the pedigree of two children with marked congenital anomahes One ex i 
abnormalities of both feet and one hand with a loose circular constnction of the ore^ ^ 
(Fig 4) The other was a distant cousin who was not examined, but of whom a photograp 
showed absence of digits and part of the thumb of one hand The tracing of 
among ancestors is a most difficult if not impossible task, demanding intense e o 
part of interested investigators, httle significance must be attached to ° 

evidence of such familial tendencies While in one individual patient, nng- e ep 
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CONC.IMIM ini'n\MI\SlS \SSOCIAl I 1) WITH CONST HICl ION UYANOMAIOUS HANDS 007 



Multiple congenilil tiioiiiiIils in one cliilcl including Inrc Iip cleft ])ilatc, absence of digits, fusion 
of plnHnges webbing of fingers equinox nrus deformity of the foot, complete and incomplete 
constricting bands of one leg and congenital dimpling 



Fig 4 

Congenital anomalies of the right hand xxith loose circular constriction 
of the forearm (see pedigree — Fig 1) 



Fig 5 

Constricting band''of the digits xvith marked subcutaneous thickening of the index finger 
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of an extremity may be the only anomaly found, it is probably the least significant 
manifestation of an inhented tendency contnbutmg to the production of a vanety of 
more obvious and disabling deformities 




Male child aged four months iMth multiple congenital anomalies of tl«^^ 
and feet and ^Mth enormous spelling and ly'^P’^fcdema of the left^f^^^t^d^^^^^^^^ 
tight constricting band encircling the limb above the mallecd p 
u as carried out as indicated in 1 ig / 


Subcutaneous thickening and lymphoedema— Distal to a ^een noted 

be considerable increase in the thickness of subcutaneous tissues i 

in the fingers (Fig 5) The blood flow into f constricting band 

IS seldom increase m the lymph On the other hand when the g 
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higher in tlu limb, isldiiishnig degiees of 1> nipliocdcma may sometimes occur (Bize and 
Grim'd 1901) 1 he iliief iniipose of this pubheation is to icpoit the ticatmcnt of such a case 

Case icpoil— \ male child, fom months of igt was admitted to hospital w'lth multiple 
congenital anomalies of tin h inds .ind feet 1 luu was no histon of defoiinity in the child’s 
aiiLCstois 1 he iiirht hand showed fusion of the tips of the middle, index, and ring fingers 
In each hngii time was one Inge and one sni ill phalanx llie thumb had one phalanx 
The left hind showed ib'-cncc of the tips of tlu Imeeis with one normal phalanx for each 
linger llu thnmb was noim.il 1 he big too md ]iiits of the other toes w'ere absent from 
the right foot 1 he left foot ])iesented a tight constiietmg band which wholly encompassed 
the limb abo\ e the m illeoh (1 ig 6) Below this eiic irc It nit nt w as a tremendous enlargement 
The skin was shni\ and tight, and it had a transparent wax\ appearance The tissues w'ere 
iiriii There was no pitting on piessuic \ftei tligita! compression there w'as immediate 
return to the oiigmal shijie Ridio- 
graphs showed \cr\ gicat soft tissue 
thickening, but there was no abnoi- 
niahtv of the bones 

Opiiaiuc inaimuit — The condition was 
treated b^ three operatu c procedures 
earned out at inten als of approximately 
two weeks The first two operations 
were similar m nature iirst, the anterior 
half, and then the postenor half, of the 
constncting band was excised In each 
case a stnp of tissue, one quarter of an 
inch wade and half the circumference of 
the limb, was excised in the line of the 
band (Fig 7) Transposition of flaps 
W'as accomphshed bj means of a “ Z ” 
plastic manoeuvre from the normal area 
aboae, into the abnormal area below', 
and vice versa This w'as performed on 
so large a scale as to remove the indenta- 
tion from the whole circumference of the 
limb At a third-stage operation, skin 
and subcutaneous tissues w'ere removed 
from the dorsum of the foot down to 
the deep fascia Part of the skin was 
converted into a free, full-thickness graft 
by excision of all subcutaneous fibrous tissue It was then replaced and a pressure 
dressing w'as applied In one area there was some loss of skin which w'as replaced later by 
a spht-skin graft 

Laboratory examination of tissue fluid — At the original operation, when the incision was 
first made, clear fluid flowed from the wound as blood might flow from a large vein Four 
test tubes were filled with this liquid which on analysis show'ed a serum protein content of 
2 2 grams per cent Laboratory reports showed that only albumin w'as present The fluid 
did not clot even after several hours IMicroscropic examination showed no more than a few 
lymphocytes 

Histological examination of lemoved tissue — The great increase in thickness of the epidermis 
of the skin from the dorsum of the foot is shown m Fig 12 In a section of the deeper tissues 
large lymph channels can be seen clearly (Fig 13) 
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Fig 7 

Z ’ plastic operation for removal of a strip of tissue 
at the site of encircling bands 
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Fig S 

Photograph of the foot in the case reported 
before operatn e treatment 



Fig 9 

Within a few days of the first operation there 
w as remarkable shrinkage of tissue 



Fig 10 FIG 11 

After the completion of operative treatment, including tivo " Z ” thicknesrand spht-skin 

^sSn of skin and subcutaneous tissue from the dorsum of the foot, whole ^mkness 
resecrioii grafting, the foot is almost normal in appearance and function 
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Po<^l-optiaii.<( The coiuhlion of Uk' foot hcfoic operation is shown in Fig 8 It 

was almost imiiossililc to iccogniso tlie shaiio of the toes Within a few days of the first 
operation tlioie was leniaiknblo shi inking of tissues (Fig 9) By the time the patient was 
dischaigod fioni hospital, aftci the tlnid ojinative pioccdure, the foot was almost normal m 
appcarTiice (hig 10) Ro-c\.imination st\ttal months later showed that the cosmetic 
appcTraiKc was still sitisfactoij and function was evccllent (Fig 11) There had been no 
recurrence of swelling oi cnlaigemcnt of the limb 


DISCUSSION 

Enlargement of an extiemitj at bnth ma\ be due to a number of factors other than 
constricting bands Coopei stock (1919) indicated that tlie three chief causes of congenital 
enlargement were 1) 1\ mjihangicctasis , 2) haemangiecta^is and congenital arteriovenous 



Fig 12 

Section of slun from the dorsum of the foot in the case showm in Fig 6 There 
IS great increase in the thickness of the epidermis 


anastomoses, 3) Recklinghausen’s neurofibromatosis In aU forms of elephantiasis there is 
overgrowi;h of connective tissue It has been suggested by Homans (1940) that the proteinised 
fluid acts as a tissue culture medium and encourages fibrosis In the case here reported, the 
elephantiasis was undoubtedly due to blockage of veins and lymphatics in the region by a 
tight encirchng indentation It is unbehevable that this could be the result of pressure from 
an amniotic band about the hmb Such is discussed by BaUantyne (1902) who noted that 
pictures of them are to be found in the older works on monstrosities 

The use of the “ Z ” plastic manoeuvre for the correction of such constnctions is not 
new Ferns Smith (1946) warned against the use of incisions around the entire cmcumference 
of the constriction in cases wnthout lymphoedema It was indicated that in one such case 
sw'elhng still persisted many years after operation 
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Fig 13 


Section of subcutaneous and deeper tissues from tlie foot in the case shown in 
Fig 6 Large lymph channel can be seen clearly 


SUMMARY 

Congenital anomalous bands of the extremities are vanable in position, depth, and in 
the completeness of their encirclement They represent one of a group of abnormalities 
which are often present in the same indmdual Cases associated mth gross lymphoedema 
are rare The treatment of such a case is presented 
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SPINAL EXTRADURAL CYSTS 

J G pu Ion and I\I 11 1' \insingi k, Pkltokia, South Africa 

7 »(»;; the l)c Nti Inu nl\ rf Oi fho/xn dies and Radwlogv Unweisil} of Putona 

Spinal exlraduiai cysts aic larc In 1014, Good, Adson, and Abbott presented the 
twentj -first recorded case In 104 0, in a re\ie\v of epidural lesions producing cord 
conijiression, two other cases were reported by Shenkin, Horn, and Grant Hyndman and 
Gerber added a further case in 1040 So far as w'e know the case now reported is the 
twentt -fifth to be iccordcd in the litciatiire 

Tdo types of spinal cxliadinal cyst — There appear to be tw'o distinct clinical pictures 
associated with spinal extradural C 3 'sts Elsberg, Dyke, and Brew'er (1934) defined the first 
the patient is an adolescent with the history and symptoms of progressive spastic paraplegia, 
radiograpluc examination shows dorsal kj'^phosis of the Scheuermann type with signs of an 
expanding tumour in the neural canal in the dorsal region This clinical type has been 
confirmed by Cloward and Buev (1937), Adelstein (1941), Turnbull (1939), and Lehman 
(1935) 

The second tj'pe occurs in adults, usuallj^ in the lumbo-dorsal spine The cyst is not 
associated with dorsal k 3 'phosis Cloward’s patient was a man aged forty-three years with a 
tw'o yenTs’ histoi^' of S 3 'mptoms 1 here w'as no dorsal kypliosis and radiographic examination 
indicated an expanding intraspinal lesion in the upper lumbar region, very similar to the 
case reported here A second case of spinal extradural cyst m an adult was desenbed by 
Good, Adson, and Abbott (1944) The patient was a male, aged forty-two years, with old 
dorsal juvenile k 3 '’phosis, W'ho had been perfectl 3 ^ well for at least twenty-four years before 
the onset of S 3 'mptoms The C 3 '’st w'as lumbo-dorsal in position and did not appear to be 
related in an 3 ' w'a 3 ' to the k 3 fphosis 

Case report — Mrs E J C , a European w'oman aged forty-two years, was m good health 
until one month after the birth of her first child fifteen years previously She then developed 
weakness of the left leg which made her fall, even when walking over level ground Shortly 
afterwards she complained of pain m the lumbar region, and cramps in the left foot especially 
when l3nng in bed On walking, the left foot went into eversion 

Weakness and cramp in the left leg increased dunng the next four years, when mild 
symptoms developed m the nght foot and calf She again became pregnant The backache 
became worse and, soon after the birth of her second child, five years after the first onset of 
symptoms, the pam began to radiate down the back of the left thigh 

Shortly after the onset of symptoms she had developed stress incontinence which a 
gynaecologist attnbuted to birth trauma The incontinence increased gradually and, after 
the birth of the second child, penneorrhaphy and ventro-suspension were performed but 
without improvement 

All symptoms steadily became worse and eleven years after the onset her legs were 
so weak that she needed support when walking Severe muscle cramps involved the whole 
left lower hmb Rising from a chair was very difficult owing to backache There was spasticity 
of the left calf muscles with equmus deformity which increased her difficulty m walking 
When first seen by us, after fifteen 3 'ears, she had atrophy and spasm of the left thigh 
and calf muscles Voluntary power in the whole of the left lower hmb w'as weak The knee 
jerks were bnsk, more so on the right than on the left The ankle jerks were bnsk and equal 
on both sides There w^as unpaired cutaneous sensation below the level of the tenth dorsal 
nerve root Sense of joint position, passive movement, and vibration was absent on the 
left and normal on the nght There w'as Rombergism 
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Radiographic appearances — X-ray films of the middle and upper dorsal vertebrae showed 
normal appearances There was no wedging, kyphosis, or irregulanty of disc spaces, such 
as are seen m old adolescent kyphosis The lower dorsal and upper lumbar vertebrae 
showed definite changes In the lateral film the vertical interpeduncular distances were 
increased, and the antero-postenor view showed flattening and atrophy of the medial aspects 
of the pedicles The interpeduncular distances showed irregular vanation in place of the 



Fig I 


Fig 2 


* 1 \ 

Radiographs shoi\ pedunculated erosion with increased vidth of the and 

The lateral view sliou s e\cavation and hollow ing of the posterior surface of ve ^prlebrae 
much enlarged intervertebral foramina (Fig 2) Note that there are si-v lum 


normal regular increase in the caudal direction (Fig 1) The tenth and eleventh 
and first and second lumbar vertebrae, showed abnormal measurements 

Vertebrae D9 DlO Dll D12 Ll L2 L3 L4 

Interpeduncular distances (m mm ) 21 23 34 22 29 3 l^odies. 

In the lateral projection there was marked hollotvmg of the postenor surfaces o 
particularly from the tenth dorsal to the third lumbar vertebrae Narrowing 

THE JOURNAL OF BONE AND JOINT SUKCEKY 



Sl’INAI 1 MRAOUKAL CYSTS 


615 


in tlu' \(itic.il (Inmcloi, willi consciinonl inlaigcmcnt of the intervertebral foramina, was 
aKo evident in tins view (1 ig ll) Ihese lindings were interpreted as indicating the presence 
of a Inge mass within the sinnal cinal, extending from the tenth doisal to the third lumbar 
vertebne, ind eansnig pussnre changes in adjacent bone 

M\iIogi(ipInc tVRimiKj/mi;— Mvelograpln was done bj injecting 4 c c of hpiodol into the 
cisterna imgna, this jiassed noimall\ as fai as the lirst lumbar vertebra where it broke up 
into globules (hig .1) 1 he globules jiassed beyond the noimal coniines of the spinal theca 

and through the inteiv ertebral foramina to he three to foui centimetres from the midline 
(I'lg 4) lhe> could not be retnined into the neural canal bT alteration of position In the 
erect position, the lijnodol jiaitly outlined a circular mass at the lev^el of the first lumbar 



Fig 3 Fig 4 

Myelography shorvs the enlargement of the neural canal (Fig 3) The lipiodol passed beyond the 
normal confines of the spinal theca and through the intervertebral foramina (Fig 4) 


vertebra This hpiodol corresponded m position to the theca, which appeared to be indented 
by the mass The globules passed beyond the main obstruction at the first lumbar level 
but they were held up at the second lumbar vertebra On re-examination forty-eight hours 
later, the globules were again observed outside the neural canal and the other features 
desenbed remained constant These myelographic findings indicated the presence of a 
large mass in the spinal canal, deforming the theca at the level of the first lumbar vertebra 
and obstructing it at the level of the second and third lumbar vertebrae The passage of 
globules of hpiodol beyond the lateral hmits of the neural canal suggested recesses, or 
diverticula, communicating by means of a narrow neck wuth the subarachnoid space 
Opeiahon — Laminectomy from the tenth dorsal to the third lumbar vertebrae w^as performed 
When the spmous processes were divuded it was found that the bases of tw'o had been eroded 
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Fig 5 


Section of the wall of the spinal extradural evst (low power magnification) 



Fig 6 

High power magnification of a section of the cjst wall showing its simple structure, re 
arachnoid-mater, but without endothelial lining 
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from iii‘'idc the spinal c.uial, the}' sliowcd smooth depressions The laminae were very thin 
and could be cut with a scalpel When they had been removed, a tliin-walled cyst, blue in 
colour, was seen h mg iiosteiioi to the dura, but extending laterally on both sides and actually 
protiudiug through the intcr\ erlcbral foramina 

Closer examination showed that there were three large cj^sts each containing clear 
colourless fluid Ihoy were vci\ thin walled and, except at the exit of two nerve roots where 
the cjsts were closely adherent, could easily be dissected off the dura In this dissection 
the dural sac w as ojieiied and clear cerebro-spmal fluid escaped The spinal canal was found 
to be ver> much widened The cord and cauda equina were compressed and smaller than 
normal 

Hi’flologtcal examination of the cyst — IMacroscopicall} , the specimen consisted of a collapsed 
cyst w’lth a thin wall Microscopic section showed connective tissue without any charactenstic 
lining (Figs 5 and G) 

Post-optratiec couisl — After operation the spasticity of the nght lower limb disappeared 
rapidl}^ and that of the left lower limb more slowdy Tlie sense of position, of passive 
movement, and of Mbration in the left low'er limb reco\ered gradually After six weeks the 
patient walked wath crutches When last seen she w'as w'alking well, without assistance, 
and although there was some valgus deformitj^ of the left foot she considered that her 
recover}' was complete 


DISCUSSION 

The ongin of spinal extradural cysts has not been estabhshed finally Elsberg, Dyke, 
and Brew-er consider that " the extradural spinal cyst is due to a congenital diverticulum 
of dura mater, or to a herniation of arachnoid through a congenital defect m the dura ” 
The latter hypothesis is supported by the case now reported because although the waU of 
the three cysts lacked endothelial lining it resembled arachnoid-mater m structure The 
cysts w'ere attached by pedicles to the dura round two nerve roots m the region of the 
interi'ertebral foramina, and though it was not possible to state whether these narrow 
pedicles were patent it was considered, on the basis of radiographic evidence, that at least 
one w'as open and communicated with the subarachnoid space 

Excluding the present case, four extradural cysts have been described m adults by 
Good, Adson, and Abbott (1944), Shenkm, Horn, and Grant (1945), and Adelstem (1941) 
Three were situated in the lumbar or dorso-Iumbar regions and no dorsal kyphosis was 
present In the fourth case there was old adolescent kyphosis but it appeared to have no 
relationship wnth the late development of a dorso-Iumbar cyst (Good et al 1944) 

It would seem that there is a tendency for lumbar extradural cysts to become manifest 
at a later age than dorsal cysts A hkely explanation is that the lumbar canal is spacious, 
and the cauda eqmna is readily displaced, so that cysts may grow without giving rise to 
symptoms for a longer period in the lumbar spine than is possible in the dorsal region 

Cloward and Bucy suggested that “ kyphosis dorsalis juvenilis may be the result of 
venous congestion and stasis in these vertebral bodies, whatever the cause of the vascular 
disturbance ” They postulate that the kyphosis which is associated w'lth an extradural 
cyst might be the result of obstruction of venous return by the cyst This suggestion is not 
supported by the fact that there was no vertebral deformity in the four reported cases of 
lumbar cysts Venous drainage of the dorsal and lumbar vertebrae is similar, and obstruction 
might reasonably be expected in the lumbar region with cysts large enough to produce 
excavation of the posterior surfaces of the bodies of the vertebrae It is by no means 
generally accepted that venous congestion plays any part in the development of kyphosis 
of the Scheuermann tjqie 
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SUMMARY 

1 Two t 5 '^pes of spinal extradural cyst are discussed 1) the type which occurs in adolescents 
in the dorsal spine with eindence of kyphosis juvenilis, 2) the tjqie which occurs in adults 
in the dorso-lumbar spine vathout kyphosis 

2 A fifth case of dorso-lumbar spinal extradural cyst in the adult without deformity is 
reported Cysts in this region present common features distinguishmg them from the more 
frequent t 5 'pe which occurs in adolescents 

3 The relationship between spinal extradural cysts, venous drainage of vertebral bodies, 
and spinal deformity, is discussed 

tVe are grateful to Professor J Barnetson of the Department of Pathological Anatomy for the photomicro 
graph of the cyst yall and for his opinion on fhe sections 
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y\RTHRODESIS OF THE ANKLE JOINT 

W E Gmiii, 1 okon ro, C \nad 


Sonic \ CHS at;o I li.ul tlic lionoui of jiicsciiting to the American Orthopaedic Association 
a method of aitlirodcsis of tlic siibastngaloid joint foi which was claimed the ment of 
siniiihcit\ and cominiatue mf.illibiht\ At the same time it was mentioned that the same 
pniiciplc liad been used m tlic ankle and othci joints but that sufficient time had not elapsed 
to justify a formal rejioit flic icsults of these ojicrations can now be considered final, and 
It is tune that thc> were iccoidcd 

It IS not necessary to discuss the indications for aithrodesis of the ankle, or to dilate on 
the excellence of the functional results which can be expected after successful operations, 
for all this is well known It has been my ex|)cncnce, how-eaei, that wath methods commonly 
in use there is often failure to obtain solid, jiainlcss, bony union, and there is often regrettable 
increase m the dcformit\ An ojieration w'liich in\ol\es opening the joint wadety, removal 
of all articulai cartilage, accurate fitting of the raw surfaces, and the introduction of a bone 
graft, IS one which calls for craftsmanshiji and which cannot be done wathout some nsk of 
infection Furthennore, free remo\al of the w'cight-beanng articular surfaces lowers the 
le\el of the joint and may gi\e it a thick and ugly appearance W'hich m the case of women 
is objectionable Besides this, after thorough removal of articular cartilage the astragalus 
no longer fits its mortice but resembles somewhat a dry pea in its pod As a result it is 
difficult to hold the foot in the correct position and to maintain accurate contact of the raw^ 
surfaces in the joint dunng closure of the wound and the application of plaster 

To overcome these objections an operation was derased Through tw'o short vertical 
incisions, one m front of each malleolus, the ankle joint is opened and the articular sur aces 
are exposed A wade thin osteotome is then applied to the low'er end of the tibia an astraga us 
b\ w hicli to cut a deep mortice about an inch and a half long and a quarter inch vn e, w ic 
in Its upper half is in the lower end of the tibia and in its lower involves the articular surfaces 
of the maUeoh and astragalus Ihese mortices should be cleanly cut wath exactly paraUe 
walls, at least one inch deep Through a third incision in the middle of the leg a bone graft 
IS cut from the medial surface of the tibia, three inches long and one inch wde This is 
duaded transversely into tw'O equal parts Each is hammered solidly into one ° ® 

If they have been cut accurately the grafts should fit so tightly that the joint is then an 
there ankylosed m the proper degree of equinus , there is no danger of displacement unng 

suturing of the wounds or application of the plaster . i . . i 

Points to be noted in this operation are that it involves minimal exposure , that it leaves 

the w'eight-beanng articular surfaces intact and does not cause shortening , an a , ™ 
there are complicating lateral deformities to be corrected, it can be complied m less than 
thirty minutes It depends for success on the accurate fitting of two wade cortical bone gra s 
so placed that, when weight-beanng and walking are begun, the stresses and strains come on 

the grafts edgewise and so without nsk of breaking them j 4. + c 

The results have been satisfactory The operation has been performed^venty-fiv 
times over a penod of eight years and has never failed to produce painless arthr d 
has been our routine to leave the onginal plaster m position for three 

apply a walking plaster which is worn for another month Patients usually return to work 

at the end of six or seven months 

When there is varus or valgus deformity the technique may require "^o^ffication 

Osteotomy of the fibula may be required, or it may be necessary to remove enough of th 
edge of a tilted astragalus to let it go back into correct relationship wath the leg Indeed, 

* Paper rea, at tke .reeUng of tke A.nencan Brn,sh and Canadian O„l,opaed^c Assoc, aUons ,n 

Quebec June 1948 
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slight \ analions nf the technique aic often necessaiy to suit the particular case Nevertheless 
the same piinciiilc is always observed, of keeping the operative interference to a minimum 
and depending solely on the grafts for fusion 

The changes occurring m these joints aftei operation have been lecorded in X-rays 
At first the grafts stand out sharjily in conliast with the walls of the mortices Gradually, 
ho\\c\cr, the edges become blurred and the hard cortical bone becomes softened until finally, 
in a tear or two, it is replaced completely by new bone and has become part and parcel of 
the bed in which it was placed It looks as if, wuth the lapse of time, the articular cartilage 
on the wciglit-beanng surfaces becomes ossified so that ultimately the bones are fused 
throughout 



Fig 4 

Colour photograph of specimen recovered by Symes amputation thirteen 
months after arthrodesis of the ankle by bone blocks showing solid fusion 
of the joint by means of the graft 


We were fortunate enough to obtain a specunen thirteen months after operation which 
demonstrates beautifully all the gross and histological changes which occur The specimen 
has been sawn m the coronal plane in order to show the relationship of the grafts to the tibia 
and astragalus and the solidity of fusion (Fig 4) Microscopic examination shows revasculansa- 
tion and gradual replacement of the cortical graft by new bone from the surfaces 

After the remarks of our President on the desirabdity of more fundamental research 
I have felt almost ashamed to present a paper which deals solely with a problem of technique 
Nevertheless, those of us who attended these meetings thirty-five years ago iviU recall that 
about that time Phemister and I were talking a lot about what happened to the bones of 
ammals on which we were operatmg, and that we have been thmking and talking about 
these problems ever since It is only now, after retinng from active University work, that 
we have time to think of some of the practical apphcations of the researches we did Possibly 
my excuse should be that as we grow older we seek easier ways of doing our operations, and 
more certain methods of protectmg our reputations by lessening the risk of failure 
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FATIGUE FRACTURE OF THE ULNA 

Ian D Kitchin, Lancaster, England 


Fatigue fractures have been demonstrated in the metatarsals, fibula, tibia, shaft of the 
femur, neck of the femur, pubis, vertebrae, and first nb With the exception of the first 
nb, these sites have in common the fact that the bones bear part of, or all, the bodiMveight in 
addition to any load which may be earned Even in the case of the first nb it is known that 
a weight-beanng strain may be apphed by carrying weights on the back and shoulders 
Hitherto, no case has been reported of fatigue fracture of a long bone where body-weight 
was not an etiological factor, and although I do not think that this report of a fatigue fracture 
of the ulna uuU in any wa}'’ alter or elucidate the theones already put fonvard as to etiology, 
it may nevertheless be of interest 

The patient was a well-built, nght-handed, intelligent farm worker, aged twenty }'ears 
When first seen in February^ 1946, he complained of pain in the left forearm of three weeks’ 
duration There was no history^ of injury^ The pain started while he was carting farmy'ard 
manure He used a stable fork m filling his cart from a tightly’’ packed heap The pain did 
not prevent him from carrying on with his job It seemed to trouble him most at night He 
had difficulty’’ m getting to sleep, but once asleep the pain did not waken him 

On examination there was fusiform swelling of the middle third of the forearm ivith 
heat, tenderness, and shght oedema There was no creaking There was full range of irast 
and elbow moi^ement Radiographic examination showed a fracture of the mid-shaft of 
the ulna (Fig 1) which was desenbed by’^ Dr R Fawcitt thus '' Considerable caUus formation 
IS seen in the region of the fracture There is penosteal reaction extending upwards and 
downwards along the greater part of the diaphy'sis of the bone The fracture has the 
appearances associated with a stress fracture, or possibly^ a fracture due to direct molence 
There is no X-ray evidence of expansion of the shaft of the bone such as occurs m bone 
tumours ” 

A plaster cast uas applied from the mid-palm to the axilla, and was kept in position 
for ten weeks There was then freedom from pain and no heat A large mass of caUus could 
be felt Radiographic examination showed increased callus formation Umon was taking 
place satisfactonly’’, but it was not complete, and indeed the line of fracture was more 
apparent than in the first radiograph (Fig 2) It was considered safe at that time to leaie 
the arm without support No physiotherapy was used By' June 1946, four months after 
the first onset of sy'mptoms, he started light work and graduaUy' resumed normal duties 
At first there was some recurrence of pain, but eventually' he made a complete recoiery 
Radiographs in Apnl 1947 showed faint e\'idence of the onginal fracture fine, but union 
was soundly consolidated and the contour of the bone was restored almost to normal (Fig 

In deciding whether or not this was a fatigue fracture, due weight must be given 
the history Even after the most searching inquiry there was no lustory' of a fall, 
other injury Workmen’s compensation was not claimed It must be admitted t a 
work was heavy Dunng the loosening of forkfuls, and while raising them, the e 
was the fulcrum and the left forearm supported both the doiraward thrust of the ng 
and the puU of the resisting load The resulting strain on the left forearm was very consi 
Nevertheless no specific injury was recognised 

The similanty of radiographic appearances in this case ivith those of fatigue ra 
the metatarsal bones should be noted, they are unlike those of tjie 

long bones of the lower limb The explanation may be that in the case o rac u 
metatarsal, and of the ulna, the forces act at an angle of approximately 
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Fig 3 


^ ... I.,rfnrv of iniury after forking and carting 

Fatigue fracture of the ulna ^^h.ch J'^’^efthTfirst on^t of symptoms there ^vas a fracture 

farmed manure ^^hen first seen three Ten neeks later after immobdisaOon in 

of the mid-shaft of the bone nith callus nas evident after fourteen months (Fig 3) 

plaster the fracture was united (Fig 2) F 

, X V. fiK„i^ and femur the stress is applied almost 
long axis of the bone, whereas in the tibia, , ^^garlv defined line of fracture in 

along the aMS of the bone Thfs may be the re^on for 

the metatarsals and ulna which is before (Kitchin and Richmond, 1945) 

periosteal stripping is unusual but it na 

reference 

R T .R D (19451 TWO unusual Stress Fractures British Medical Journal, 2, 214 

Kitchin I , and Richmond, B 
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ETIOLOGY OF PERONEAL SPASTIC FLAT FOOT 

R I Harris and Thomas Beath, Toronto, Canada * 

A type of ngid flat foot which is accompanied by contraction of the peroneal muscles 
has long been recognised The etiology is obscure Correction of the deformity seems to be 
prevented by tension of the peroneal muscles, and there has been wide acceptance of the 
thesis that the deformity is caused by peroneal muscle spasm induced by painful stunuli 
ansmg from the tarsal joints It has been assumed that these stimuh result from abnormal 
stresses throivn upon the tarsal joints by severe degrees of weak flat foot The concept, 
therefore, has been that of a weak flat foot which onginally was flexible but which was 
transformed later into a ngid flat foot by the development of peroneal spasm 

This theory does not explain aU the features of peroneal spastic flat foot In many 
cases it can be demonstrated by electromyographic studies that there is no spasm of the 
peroneal muscles, the peronei react in every way as do normal muscles The apparent 
spasm, in reahty, is an organic shortening of the muscles adaptive to long-continued deformity 
If all possibiht3?- of peroneal spasm is ehminated by novocame block of the peroneal nerve, 
by section of the peroneal nenm, bj^ section of the peroneal tendons, or by anaesthesia 
supplemented ivith curare, the deformity still persists in many cases 

It IS difficult to believe that peroneal spastic flat foot develops from flexible flat foot 
by reason of the stresses which faU upon the tarsal joints Flexible flat foot is comparatively 




Tig 1 

Calcaneona\ icular bar (m this case synostosis 
calcaneonaMcularis) vhich is sometimes the 
cause of rigid flat foot 


Fig 2 

Lipping of the talus in rigid flat foot almost ahi ays 
indicates a tarsal anomaly limiting subtalar move 
mentand thus distortingtalo navicularmovement 


common in childhood, adolescence, and young adult hfe, and it is not at any time accompanied 
by peroneal spasm On the other hand peroneal spastic flat foot is rare, and when it does 
occur it often dates back to early childhood, the foot has always been stiff This suggests 
that it IS a separate type of flat foot, probably congenital in ongm, and ngid from the onset 
In 1921 an important contribution was made by Sloman This was supplemented m 
1927 by Badgley Both authors observed that certain severe cases of the deformity were 
associated with a structural anomaly, namely fusion of the antenor process of the 
to the navicular — coalescentia calcaneonavnculans, or calcaneonavicular bar (Fig 1) ^ 

attention has been paid to these important contnbutions Lapidus (1946), in his 
report, made no reference to them, nor did the papers he remewed include any sugges 
that ngid flat foot might be due to structural anomalies of the tarsus ^ 

In this paper we shall show that most cases of so-called peroneal spastic a oo 
due to tarsal anomahes The calcaneonamcular bar, descnbed by Sloman an a g 

* Papa lead at the combined meeting of the American, BritiAi and Canadian Oithopaed 
Quebec, June 1948 
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Tu occasional cause of the deformity Much moic fiequently, however, the deformity is 
due to an anoniah which Intlioito lias been unu cognised by surgeons, though it has been 
recorded b\ analoimsls, nanidv, coalcsccnti.i tafocalcanea or talocalcaneal bndge Both 
anomalies arc occasionallt picsent in tlic same foot, and it is possible that other tarsal 
anomalies mat also lead to ngid flat foot 

INClDENCn OF PERONEAL SPASTIC FLAT FOOT 
Examination of 3()00 Canadian males wlio piesented themselves for enlistment m the 
Canadian ‘\rm\ showed that se\cnty-four had peroneal spastic flat foot — an incidence of 
2 per cent This was onc-third the incidence of flexible flat foot (217 cases — 6 per cent ) 
There was one case of calcaneonavicular bar, reiealed bv radiographic examination (Fig 1) 
It did not cause sjmiptoms oi interfere witli training as a soldier Peroneal spastic fiat 
foot caused senous disabiht} It interfered with militai) training In nearly all cases the 
lateral radiograph showed Iqiping of the superior margin of the head of the talus — an anomaty 
of particular significance which will be discussed later 


TARSAL ANOMALIES— THE CAUSE OF RIGID FLAT FEET 
Two 3 ears ago, in de\ eloping a medial approach for the treatment of peroneal spastic 
flat foot b}' subtalar and talonavicular fusion, w'e noted a bridge of bone spnnging from the 



Fig 3 


Radiographic projection necessary to reveal 
talocalcaneal bndge The central X-ray beam 
IS projected dorrmvards and fonvards at an 
angle of 45 degrees through the heels which 
have been freed of the leg shadow bV flexing 
the knees 



Tig 4 


Radiograph obtained by the technique depicted in 
Fig 3 in a patient who had a talocalcaneal bndge 
on the left side (A) On the right side (B) which is 
normal the joint between the sustentaculum tah and 
the neck of the talus can be seen 


medial surface of the talus, spanning the subtalar joint, and meeting a mass of bone from 
the medial surface of the calcaneus at the posterior end of the sustentaculum tah Since 
then we have found this abnormahty in twelve of the seventeen cases of peroneal spastic 
flat foot which have come under our care The remaining five cases included three with 
calcaneonavicular bars and two of tarsal rheumatoid arthritis In this small senes, 
therefore, tarsal anomalies were the cause of deformity in 88 per cent of cases in more 
than two-thirds of the cases there was a talocalcaneal bndge, and in nearly one-fifth there 
was a calcaneonavicular bar 

Radiographic demonstration of talocalcaneal bridge — Failure to recognise this 
anomaly, and to associate it with peroneal spastic flat foot, must be attnbuted to the 
difficulties of radiographic visualisation It is not seen in ordinaiy^ projections of the 
foot, a special projection is necessary if clear pictures are to be secured (Figs 3 and 4) 
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In a normal foot this projection passes between the sustentaculum and neck of the talus 
so that the jomt space is shoiim clearty, when there is talocalcaneal fusion the joint space 
IS replaced a bone bridge A secondary change is seen m lateral radiographs, namelj 
margmal hpping of the talonancular joint on its dorsal surface (Fig 2) This is present 



Fig 5 

Reproduction of Pfitzner s illustration of liis case of talocalcaneal 
bridge m Inch he described thus ‘ Coalescentia talocalcanea Talus 
and Calcaneus in situ medial r leu x — opening of the anterior 
arm of the canalis tarsi (the postenor arm not \ isible in this \ lew 
opens behind the sjudesmosis) y — accessory joint between talus 
and sustentaculum z — simdesmosis (coalescentia) between talus 

and postenor end of sustentaculum ’ 



Pfitzner s illustration described thus ' Os susten- 
tacuh propnum separate on the right side (A) 
fused w ith the sustentaculum on the lef t ( B) dorsal 
new (C) sustentaculum and os sustentaculi to 
demonstrate the contact surface — X and Y ” 


cimen of the rare accessorj’- tarsal 

eus secundarius (marked X) 

alcaneonaricular bar (From 

leum of the University of Toronto by courtesj 

p f T r* T3 nranr 1 


to some degree even m children (Fig 9) With advancing j^ears the hppmg ^ 
still more marked (Fig 13) Such hpping on the dorsal margm of the 
in a case of peroneal spastic flat foot is invariably associated mth anomahes o e 
structure which hmit movement of the subtalar joint — either a calcaneonavic 
more commonly, a talocalcaneal bridge The anchonng effect of these bone usions 
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the nonn.il iiucision-cvciMon nK)\cnK'nt of the subtalar and nndtarsal joints and throws 
ahnuunil stiesses upon tlu talonaMCulai joint, tlins causing impingement of the articular 
m.ircuns and tlu de\ clniiincut of osteopln tos 

Descriptions of the talocalcaneal budge bv anatomists— Anatomists have been aware 
of this tnlocilcmcal bridge 1 he best account we ha\c found is in Pfitzner’s BeiUage ziir 
haniliit';s di s Mt iisc/ilicfu n Lxinmttati ii’ikihls . 7 / Du Vanatioiuu tn Aufbau des Fitsskelets, 
published liftv tens ago He leported two cases and atlded sc\en others from the literature 
He noted eaiiations including an aeccssor\ joint between the sustentaculum and talus 
(articiilatio talocalcanea acccssona) a libroiisbond between the twobom masses (coalescentia 
talocaicanca) and bone fusion (s\ nostosis talocalcanea) In sereral cases there was also 
sMiostosis calcanconaMCulaiis (calcaneomu icular bar) This combination existed in one of 
our cases Pfitznci relates tlie anomalr to the acccssori^ tarsal bone — os sustentaculi, 



Fig 8 

Specimen of right talocalcaneal bridge (from the anatomical museum of 
the Lnuersity of Toronto by courtesy of Professor J C B Grant) 
It IS exactly similar to the specimen illustrated by Pfitzner Below — 
medial \iew showing syndesmosis between talus and posterior end of 
sustentaculum (7) ana lipping of the superior margin of the articular 
surface of the head of the talus characteristic of rigid flat foot due 
to tarsal anomalies (X) To the right — posterior i lew showing marked 
T, algus tilt of the calcaneus 


occasionally found at the postenor end of the sustentaculum tali Certainly tins is the 
position of the mass of bone which spans the subtalar joint and fuses wath the body of 
the talus Pfitzner’s illustration of one case of talocalcaneal bndge is reproduced in Fig 5 
Through the courtesy of Professor J C B Grant we have been able to identify a similar 
case in the anatomical museum of the University of Toronto which is illustrated in Fig 8 
Dwight (1907), from a study of the Harvard anatomical matenal, mentioned the 
occurrence of coalescentia talocalcanea He quoted Pfitzner’s observations and commented 
on page 17 of his monograph “ The first of these exceptional bones, the os sustentaculi, 
forming the hind end of the sustentaculum, is very uncommon I have never seen it 
separate It is of no practical importance except as concerned in fusion of the astragalus and 
os calcis and would be hard to show m an X-ray” On page 22 ive may read “ Fusion 
of the astragalus and os calcis occurs at the postenor end of the sustentaculum and may 
be attnbuted to the os sustentacuh fusing with both bones The bones may be firmly 
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riG 10 



Fig 11 

Osteoarthntic lippmg in a thirteen-year-old child demonstrating that 
structural changes due to rigid flat foot from tarsal +he 

early in life Fig 9 shon s a lateral projection of the im oh ed ® j 

lipping of the head of the talus being marked X Fig 10 __ j^j^e 

right foot Fig 11 IS the postero-supenor oblique projection s ,^al 
talocalcaneal bridge on the left side (A) m 'V 

talosustentacular joint on the right side ID 

bone and 
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co-ossiliccl 01 thc\ may be united by giistle. the opposed surfaces showing the charactenstic 
irregular iinish liitlici of these conditions is decidedly uncommon ’ 

Nomenclature— A few words regarding nomenclature are necessary Pfit/ner’s stnct 
adherence to B N A usage is jirecise and valuable If the bone bridge is complete it is 
designated — synostosis talocalcanea I f the bridge is mtermpted it is designated— coalescentia 
talocalcanea, this term may be furthci modified b\ the terms syndesmosis or synchondrosis 
to designate the tj'pc of tissue which fills the gap There is need, however, for a simple 
all-inclusi\ e title and we projiosc the term “ talocalcaneal bndge ” Similar words are used 
to descnbc fusion of the calcaneus and navicular, nameh , sy nostosis calcaneonaviculans 
and coalescentia calcaneonaMCularis Ihc all-mchisn e term is “ calcaneonavicular bar ” 


TYPES OF PERONEAL SPASTIC AND PIGID FLAT FOOT 

The term peroneal spastic flat foot is often applied indiscriminately and inaccurately 
to certain ngid flat feet wdiicli arise from quite different causes There are at least three 
such entities and there may? be others Tw'o are related to each other, since m each there is 
anomaly? of tarsal structure with fusion of the calcaneus to the navicular, or to the talus 
In these cases there is a deformed ngid foot w'lthout peroneal spasm the peroneal muscles 
are shortened adaptively? m consequence of valgus deformity? The third entity is inflammatory 
arthntis of the tarsal joints with refle\ peroneal muscle spasm which twists the foot into 
valgus In the early? stages this may fairly? be called peroneal spastic flat foot, though it 
would be more informativ?e to emphasize the nature of the pathological process which gives 
nse to the spasm rather than the mechanism whereby deformity is produced The term 
peroneal spastic flat foot should be abandoned in favour of more precisely descnptive 
designations of the different vaneties of the deformity For that purpose, a detailed descnption 
of the chnical picture of the three different types is necessary 

1) Rigid flat foot due to talocalcaneal bridge (Synostosis talocalcanea or coalescentia 
talocalcanea) — In this tarsal anomaly there is fusion of the accessory os sustentaculi to the 
talus and calcaneus The complete form is represented by a bone bndge ansing from the 
calcaneus immediately behind the sustentaculum, spanning the subtalar joint and fusing 
with the body of the talus (synostosis talocalcanea) The bone bndge is not always complete, 
in which case there may be a fibrous bond between the calcaneus and talus (symdesmosis 
talocalcanea) or a cartilaginous bond (synchondrosis talocalcanea) The bndge may be a 
synostosis in one area, and a s}?ndesmosis or synchondrosis in another , or the two masses 
may establish contact by means of an accessory joint (articulatio talocalcanea accessona) 
In every vanation of the anomaly, except the last, there is some fixation of the talus to the 
calcaneus, it is complete if synostosis is present, and nearly complete if the lesion is a 
syndesmosis or synchondrosis This complete or incomplete fixation of the talus to the 
calcaneus interferes with normal freedom of inversion-eversion movement, and movements 
of the talonavicular joint are distorted In consequence there is impmgement of the articular 
margins of the talus and navicular, and very characteristic osteoarthntic lipping develops 
on the supero-lateral margin of the head of the talus (Fig 8) 

For reasons which are obscure, the talocalcaneal bridge forces the calcaneus into valgus 
and often produces marked deformity Commonly the deformity is limited to a valgus tilt 
of the heel without depression of the longitudinal arch, but severe deformities combine 
valgus at the midtarsal joint with valgus of the heel Our impression is that the most severe 
deformities are associated with s}?nostosis rather than coalescentia talocalcanea There maj 
be no parallel between deformity and symptoms Patients who hav?e s 3 ?nostosis may have 
surprisingly few symptoms even when defornut}? is great 
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Since the basis of this ngid flat foot is a congenital tarsal anomaly it is first observed 
in early hfe It may weU be present from birth, but it is seldom detected until the child 
begins to walk In such cases the diagnosis of congenital club foot of the calcaneovalgus 
type is often made The true lesion is not revealed in routine radiographic projections but 
it can be Msuahsed bj'^ special projections (Figs 3 and 4) 

2) Rigid flat foot due to calcaneonavicular bar (synostosis or coalescentia calcaneo- 
naviculans) — This type of flat foot is due to fusion of the antenor process of the calcaneus to 
the navicular (Fig 16) The fusion may be a complete bone bndge (synostosis) or there may 
be a dense fibrous band (coalescentia) The anomaly is believed to result when the rare 
accessor}^ tarsal bone, calcaneus secondanus, fuses to the calcaneus and the navicular When 
bone fusion is not complete it is often possible to recognise that the calcaneus secundanus 
has fused to the calcaneus or sometimes to the navicular 




A calcaneonavicular bar, by fixing the 

^ 1 calcaneus to the navicular, restncts and 

I > , . " F distorts mversion-eversion movements The 

, I foot IS ngid, and abnormal stresses are 

( i thrown on the midtarsal joint The clinical 

i ‘ j picture xmnes greatty Unhke the talocal 

' ^ f 1 caneal bndge, which probably alwaj^s causes 

t ! _ ' 1 / deformit)^ and disablement, the calcaneo 

; / ^ I navicular bar may cause no deformity and 

I , I < no disabiht}’’ This is particularly tme when 

I < t I ^ ‘ tJ^^re IS fusion bj?- bone The one instance of 

, ^ I I ' calcaneonaxicular bar found in the Canadian 

j / / i Army Foot Suri^ey was such an example 

, ' / ' ' there was no deformit}’’ and no disablement, 

1 ,1 ' nor did it interfere mth mihtar)'’ trainmg 

symptoms, they may 

^ ^ I ^ be grouped into well-defined syndromes 

I ^ ^ There may^ be long standing deformity 

^ j I / ,■*' .r , disablement dating back to early child 

' . M. ’I hood The deformity is severe and it JS 

d —• — 1 associated until persistent pain and weakness. 

Fig 12 thus resembling cases of talocalcaneal bndge 

Feet of the patient •\\hose radiographs are This IS the type of case which was descn 

reproduced in Figs 13-15 by Sloman and Badgley 2) There may oe 

no deformitj'^ and no disabihty until the 

patient sustains a severe wrenching injury^ which gix'es nse to persistent pain and weaknes 
Such cases are due to avulsion of the calcaneus from the navicular at the fibrous 
Dunng the acute phase there may'^ be peroneal spasm ■with ngidity^ of the foot 
peroneal spasm and the fixation subside rapidly uath rest but they may recur i e 
exercise is permitted The symptoms tend to persist 3) There is some ewdence o 
that the calcaneonaxucular bar may be fractured and ex^en that such fractures may 

3) Arthritic flat foot with peroneal spasm — When rheumatoid arthntis 
tarsal joints it induces peroneal spasm with resulting valgus deformity n osition 
stages there is permanent damage of the joints xvith fixation in the deforme 
A clear distinction should be drawn between these cases and those xvith tarsa 
This group of foot deformities must be recognised as part of the problem 
It would be desirable to recognise their true nature and use the accura e 
“ arthritic flat foot with peroneal spasm ” 
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Fig 12 

Feet of the patient •\\hose radiographs are 
reproduced in Figs 13-15 
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Fir 15 


A ■t^venty-sl^.-year-old woman who had a left rigid flat foot from infancy 
wnth marked valgus of the heel (Fig 12) but without great flattening of 
the longitudinal arch Fig 13 is a lateral projection of the mvohed left 
foot showing severe lipping of the talonavicular joint Fig 14 shows he 
normal right foot In Fig 15 the postero-superior oblique projection shows 
a talocalcaneal bridge on the left side (A) and a normal talosustentacular 
joint on the right side (B) 
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Fig 16 


Fig 16a 


Fig 17 


Fig 17a 


An example of calcaneonavicular bar, complete on the right side (Fig 16 — synostosis 
calcaneoiia\ icularis) and incomplete on the left side (Fig 17 — syndesmosis calcaneo- 
na\ iculans) The patient n as a fifteen-year-old boy ith moderately severe deformity 
and increasing disabling s\Tnptoms norse on the left side than on the right In each 
foot the postero-superior oblique radiograph (on the right) shous a normal talo- 
sustentacular joint with no talocalcaneal bridge 






Fig 18 


B 


.Jm 


Fig 19 


Severe congenital calcaneovalgus deformity of the left foot (Fig IS) treated for a 

by manipulations and plasters Postero-superior oblique radiographs of the feet (Fig 1 
talocalcaneal bridge in the left foot I A) and a normal talosustentacular joint l^j.iar and 

The bndge was demonstrated at operation, the deformity was corrected and the s 

talonavicular joints fused 
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Congenital calcancovalgiis— 1 he conception that most cases winch are desenbed as 
peroneal spastic flat foot aic due to congemtal anomalies of tarsal structure has led us to 
recognise that some, and jiirhaps all, cases of congemtal calcaneovalgus are m leality severe 
examples of dcfornntj due to a talocalcaneal budge, sufficiently conspicuous to be recognised 
at birth, and totally uni elated to congenital talipes equmovarus Review of one of our cases 
111 the light of newl} acipnicd knowledge revealed synostosis talocalcanea by radiography 
(Figs IS and Ih) and this was conliinied at opeiation Badgley records a similar case due to 
a calcanconaMCiihr bar Wc arc inclined to believe that tarsal anomalies may prove to be 
the cause of most cases of congenital calcaneovalgus 


TREATMENT OF PERONEAL SPASTIC FLAT FOOT 

Treatment of cases with tarsal arthritis — In general discussion of treatment, arthritic 
cases must be separated from tarsal anomalies Treatment m the arthntic case must be 
directed to the systemic disease of which the foot problem is a local manifestation Systemic 
treatment of the disease can be supplemented bj local measures to correct or prevent 
deformit}', and to protect the foot from further damage Treatment of these cases is largely 
a medical problem but certain orthopaedic procedures can be valuable adjuncts Of these 
the most important are manipulation under anaesthesia to correct deformity, plaster casts 
to maintain correction , and foot supports of the Whdman type 

Treatment of rigid flat foot with tarsal anomalies — Rigid flat feet due to tarsal anomahes 
reqmre entirely different treatment Generally speaking, the deformity and disablement 
will not be corrected except by surgical measures We are not impressed by the operation 
of remoMng the talocalcaneal bndge, or dividing the calcaneonavicular bar, m an effort to 
restore normal mobilit} Better correction of deformity and better function is obtained by 
fusion of the subtalar and talonavicular joints, and this is the procedure we advocate when 
the disabihty is severe 

Treatment in c/iiW/ioorf— Arthrodesis of the tarsal joints should not be undertaken in early 
childhood If possible it should be postponed until late adolescence Some plan of manage- 
ment must therefore be established which will tide the patient through childhood Repeated 
manipulations under anaesthesia with immobihsation in the corrected position m plaster 
give the best results When deformity is less severe, much can be done by consistent support 
of the foot with \Vhitman plates 

Operative treatment — The only surgical procedure we have found to be of value is arthrodesis 
of the subtalar and talonavicular joints This is best accomplished through a medial approach 
W'hich gives direct access to the talocalcaneal bridge and to the calcaneonavicular bar when 
one IS present The s3mostosis must be removed in order to free the calcaneus from the talus 
Correction of the deformity is then accomplished by remodelhng the opposed surfaces of the 
talus and calcaneus at the subtalar joint If deformitj' is severe it may be necessary to make 
3. separate lateral incision through which to lengthen the peroneal tendons and even the 
peroneus brevis and outer slips of the extensor digitorum brevis The tubercle of the navicular 
IS removed, and the navicular and head of the talus are denuded of cartilage Cancellous bone 
IS packed into the field of operation and when deformity has been corrected the wound is 
closed and plaster is applied 


SUMMARY 

1 Peroneal spastic flat foot is a term loosely and often inaccurately used to describe rigid 
valgus feet developing from widely different causes 

2 The most common causes are two anomalies of the bones of the tarsus the calcaneo- 
navicular bar, and the talocalcaneal bridge The first was described in 1921 by Sloman and 
in 1927 by Badgley, the other is desenbed for the first time m this paper as an etiological 
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factor m ngid flat foot though it has been recognised by anatomists for fifty years as a skeletal 
vanation The term peroneal spastic flat foot, as applied to these cases, is inaccurate since 
there is no spasm of the peroneal muscles The deformity is a fixed structural deformity due 
to anomalous bone structure, and the apparent spasm of peroneal muscles is in reality an 
adaptive shortening A better term would be rigid flat foot due to talocalcaneal bndge or 
calcaneonavicular bar 

3 The smaller group of patients who suffer from inflammator}^ lesions of the tarsal joints, 
chiefly due to rheumatoid arthntis, do in fact develop valgus deformity from peroneal spasm 
The resemblance between the two groups is superficial and it is limited to the apparent 
similant}^ of the deformit}? Though it might be justifiable to designate this type as peroneal 
spastic flat foot, it would be better to use the more accurate title — arthritic flat foot with 
peroneal spasm 

4 Lipping of the upper margin of the talonamcular joint strongly suggests the existence of 
one or other of the congenital anomahes Both anomalies are \asuahsed only by special 
radiological projections 
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DENERVATION OF THE ELBOW JOINT FOR THE RELIEF OF PAIN 

A Pichminarj' Report 

1 \MI S B\nM\N lOKOMTO, C \D \ 

Dni'.ioti oj Oilhnpdcdic Lhiislu Stml llmpitnl loionlo* 

lew accinatc studies lia\e been made of the pain ])itterns and pathwa 3 ^s of articular 
structures In tlic s\noMal mcnibiauc thcie is a line pk\m of delicate nerve fibnls vith 
end-bulbs just beneath the free suifacc Intra-ai titular seu'^ation i^ recorded through this 
network, and impulses icach the neighbouiing mom nerre trunks along small branches 
In addition to this purcl\ sensorj' articulai mechanism, there is an important auxiliar} 
sensorj' defence, designated as ‘ deep ” sensation which has to do chiefl}^ wath recognition 
of moiement and appreciation of position, but winch includes also some pain appreciation 
Adjacent muscles ser\e as accessory' ligaments aid deri\e then nerve suppty from the same 
sources as the articular structures Kcrv'c fibrils filter into juxta-articular ligamentous 
attachments along \ ascular channels .and reinforce both superficial and deep path\va 5 's 

Impulses arising from .all these sources undergo regrouping in their passage to the 
central nervous svstem Impulses from both deep and superficial ongins which are capable 
of provoking pain are screened by specific receptors associated wath the secondary tiacts 
This leads to a groujimg and gathenng together of pain stimuli which then pass up the 
spinal cord in a separate tract The same mechanism applies to thermal and tactile 
appreciation In this anatomical pattern lies the explanation for the profound changes in 
joints which maj' occur in disease of the postenor columns Obliteration of appreciation of 
aU protecting impulses exposes joints to continued and uncontrolled injur}^ On the other 
hand, when the “ superficial ” sj'stem is involved alone, as m the case of division of a 
penpheral nerv^e, there remains a line of protection in the deep system Loss of deep sensi- 
bility, and appreciation of joint position and vibration is prominent in tabes dorsalis, whereas 
appreciation of deep pressure and joint movement is charactenstic of penpheral nerve injurj^ 
In supervising a group of more than one thousand penpheral nerve injunes, the author did 
not see one example of the charactenstic ablative arthropathy of tabes and synngomyeha 
Surgical measures adopted for the relief of pain from articular structures have included 
operations on the spinal cord and sympathetic system as weU as on penpheral nerves 
Tractotomjf is a formidable procedure which is not always controlled accurate^, the results 
are uncertain, and the comphcations may be senous Attacks on the sympathetic system 
do not reach the seat of the disturbance Complete section of penpheral nerve trunks, 
producing motor and sensory loss, leads to complications such as trophic changes which are 
even more senous than the disturbance for which the operation is done It is apparent from 
these considerations that neurosurgical efforts to reheve joint pain are best directed to the 
penpheral or articular mechanism This involves understanding of the physiological 
limitations of such procedures, and accurate knowledge of the penpheral neuro-anatomv 

INNERVATION OF THE ELBOW JOINT 

In studying a group of nerve injunes the author has had the opportunity of making 
observations on the pattern of innervation of certain joints Stud 5 ? of the innervation of 
152 elbow joints from the ulnar, median, radial, and musculocutaneous nerves, is summansed 

* From a Papei lead at the Joint Meeting of the American Butish and Canadian Orthopaedic Associations 
i» Quebec June 1948 
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in Table I The largest and most constant contnbution comes from ulnar nerve, as a rule 
there is a single stout articular tmg, often two twigs can be identified, occasionall}^ there 
are several The median contnbution is not nearly so constant, or so large, as that of the 
ulnar nen^e and it shows some degree of reciprocit}^ ivith the ulnar supply When there is 
a small smgle ulnar tivig there is likely to be a large median contnbution, where there are 
multiple ulnar tings the median supply is meagre The musculo-cutaneous nerve, while it is 
in the process of extending to more superficial structures, occasionally sends a stout branch 
directty doim mto the ]omt, and frequently many fine tings pass to the penarticular 
structures The radial nerve at the front of the jomt seldom contnbutes a good branch, 
but as it becomes associated inth the radial and interosseous artenes, nerve tings accompany 
branches of the vessels to the region of the radio-ulnar joint On the postenor aspect, the 
branch from the radial nerve to the anconaeus muscle terminates in a small plexus in or 
beneath the muscle, imnghng inth a group of small vessels This network hes duectly over 


TABLE I 


Nme 

Number of 
operations 

No branches 

One branch 

Tn 0 or 
more branches 

Ulnar 

58 

2 

42 

14 

Median 

28 

17 

10 

I 

Radial 

32 

28 

4 

0 

Musculocutaneous 

18 

14 

4 

0 

Anconaeus branch 

16 


Constant tii igs 



the radio-ulnar jomt, and tings pass from the plexus to the jomt This contnbution shows 
much vanabiht}' Sometimes nen’'e filaments cannot be traced through the anconaeus, but 
thej’' hai'e been seen often enough to make it desuable to expose this area in attempting 
denenmtion of the elbow joint 

Branches from the mam nen^e trunks to the elbow joint follow a constant pattern 
Articular tings are supplied before muscular branches In stnpping neri'^es across the jomt, 
when motor branches are once reached it is unhkely that further branches to the joint null 
be found 


APPLICATION OF NEURECTOMY TO THE ELBOW JOINT 

There is much interest m penpheral articular denervation as apphed to the elbow joint 
which is easily exposed and is a non-iveight-beanng joint In cases of post-traumatic 
arthritis, and osteoarthntis, the operation seems reasonable as an alternative to arthrodesis 
or arthroplastj^ In a j^oung labounng man, inth extensive articular damage, arthrodesis 
may be the procedure of choice Nevertheless, man}'^ patients are reluctant to accept stiffness 
of the elbow and are eager to chng to mobiht}^ no matter how small the range Arthroplas|) 
IS also a possibihty, but it may leave an unstable limb which is unsuitable for heaiy wor 
Furthermore, in older patients, less extensive operative procedures are preferable, it is 
rehef of pain which is paramount and rugged use is less essential 

Technique of operation — The joint is approached through three incisions The 
along the border of the biceps, nud-way between the tendon and the medial epicon ye 
Through this incision both median and ulnar nerves are exposed The branches are iden e 
about two mches above the joint and are traced to the elbow It is often advisable to trans 
plant the ulnar nen'-e from the groove behind the medial epicondyle to the front of the jou^^ 
particularly when there is valgus deformity mth symptoms of ulnar neuntis There 
one, two, or three articular branches, each is severed Branches from the median nene 
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also cut llu' ti links aio slniijicd ftoni then nioorings well above and well below the joint 
so that all iil.nnentous twigs, as well as delimle blanches, are divided 

An incision of siinilai length is made on the lateral side of the joint inid-way between 
the biccjis tendon and the lateial eiiicondyk In the inteival between the biceps and 
brachioi adiahs innsclcs the innscnlociitancons nei\e will be found This is stopped across 
the joint and articular twigs arc crushed with inos(|uito foiceps A.s the nerve branches are 
evposcd thc\ arc jiinchcd gcntlj if there is a motoi resjionse they aie spared if not, they 
arc divided Dccjier in this interv al the radial ner\ e can be idcntihed It is traced well down 
towards the bifurcation, and any branches which aie found extending to articular structures 
m company w ith small at tci ics are see creel 



Fig 1 shows the incisions used for approach to the ulnar median radial and musculo cutaneous 
branches Fig 2 sho^vs the incision used for exposure of the branches to the anconaeus 

The operation is completed by a small incision over the anconaeus muscle, just behind 
the lateral epicondyle The nerve filaments, accompanied by a small vascular plexus, are 
identified running at nght angles to the muscle fibres As a rule, the whole neurovascular 
bundle is cut Sometimes the under surface of the anconaeus is stnpped with scissors so that 
fine, penetrating twugs are severed from the subjacent capsule 

Throughout the procedure emphasis must be placed on the stripping of nerves, rather 
than on tedious search for individual articular branches The anatomical law that articular 
branches are supphed first, and motor branches only after that, is dependable No damage 
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Fig 7 
Case 5 

Compound fracture humerus 


Fig 8 
Case 6 

Gunshot -wound of e 

Figs 3-13 

ases of elbo-w injury for which denervation of the joint has been used for th£ 

jne by " stopping ” Furthermore, the most proximal muscle supplied 1 
ik has often a dual or tnple innervation so that even the first motor 
ificed mthout significant damage 
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1 ic 
Cnsc 7 
G S \\ elbow 



Tig 10 
Case 8 

Rheumatoid \rthntis of elbow 



Tig 11 
Case 9 
GSW elbow 



Fig 12 
Case 10 
GSW elbow 



Fig 13 
Case 11 

Compound fracture 


RESULTS OF DENERVATION OF THE ELBOW JOINT 

This operation has been earned out in eleven patients who were available for foUow-up 
study In each case the patient complained before operation of pam in the elbow, aggrava e 
by activity, and persisting at night even to the point of interfenng wth sleep Radiographic 
examination showed varying degrees of post-traumatic osteoarthntis 

The longest penod of post-operative observation has been twenty-one months, and the 
shortest period ionv months The results of denervation have been similar in all cases 
Immediately after operation, upon recovery from the anaesthetic, there was a changed 
sensation m the elbow There was sometimes pain m the region of the incisions bu e 
dragging and aching sensation had disappeared When the wounds were healed sharp and 
stabLg pain on movement was no longer expenenced The patients were able to sleep 
undisturbed Upon resuming activity, carrying the arm at the side was no longer painful 
and whatever the previous range of movement may have been, it was regained without 
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Case No 
Name 


History and 
duration of 
sjrmptoms 


X-ray 

changes 


(Fig 3) 



(Fig 4) 


GSW elbou, 1944 
osteomyelitis lou er 
end of humerus pain 
and limitation of 
movement 18 months 


GSW elbou 1944 
osteomyelitis and 
mal-union of humerus 
.. effusion of left elbov 
6 months 


(Fig 6) 


(Fig 7) 


Old Monteggia 
fracture of forearm 
increasing pain and 
stiffness in elbow 
2 years 


G S W elbow com- 
pound fracture of 
humerus 2 years 



GSW elbow 1917 

6 

A A 

(Fig 8) 

t orking as fireman 
until 6 months ago 
w hen persistent pam 
seriously limited 

activities 

7 

WAG 

GSW compound 

fracture of right 
humerus Recurrent 

(Fig 9) 

osteomyelitis , 

2 years 


Recurrent attacks 

8 

of pain sw'elling 

D H 

and limitation of 

(Fig 10) 

mo^ ement in both 
elbow s left w orse 
than right, 5 years 

9 


REF 

GSW' elbow 1944, 


6 months 

(Fig 11) 


10 

W R H 

(Fig 12) 

G S W^ elbow, 1942, 
3 years 


Marked 


Minimal 


Diagnosis 

Length of 
time since 
operation 

Result and 
rehabilitation 

Post-traumatic 

osteoarthritis 

21 months 

Relief of pain through 
retained range of move 
ment Returned to 
moderately strenuous 
manual activify involv- 
ing continued use of 
right arm 

Osteomyelitis of 

humerus Post- 

traumatic arthritis 

21 months 

Complete relief of pain 
through retained range 
of movement Returned 
to his occupation as 
a polisher 

GSW^ elbow 
Osteomyelitis 
humerus 

9 months 

Freedom of pain 

through 90 degrees of 
mov ement Returned 
to former occupation 


Old fracture ulna I 
Minimal Osteoarthritis of 
elbow Incomplete 
delayed ulnar palsy 


7 months 


Marked 



Marked 


Marked 


Post-traumatic 
osteoarthritis 
left elbow 


GSW elbow 
Post-traumatic 
osteoarthritis 


G S W humerus 
Recurrent osteo- 
myelitis of humerus 


Rheumatoid 

arthntis 


Post-traumatic 
osteoarthritis of 
elbow Ulnar nerve 
paralysis 


7 months 


Old compound 1 
fracture of elbow , 
persistent pain after 
^ recent fall 


Minimal 


Marked 


Post-traumatic 
osteoarthritis of 
elbow 


Post-traumatic 
osteoarthritis of 
elbow 


Relief of pain through 
retained range Improve 
ment but not complete 
reco\ ery of ulnar paresis 
Returned to previous 
occupation w hich did not 
involve heavy work 

Freedom of pam 
through retained range 
Returned to occupation 
not involving strenuous 
use of left arm 


Immediate relief of 
pain through previous 
range of movement 
- Pam at extremes of 

17 months extension 

Residualtendemessover 

ulnar nerve Returned 
to former occupation 

Improvement, but not 
complete relief of aching 
„ ,, pain previously present 

7 months Returned to 

former occupation as a 
painter 

Complete relief of pain 

and increased movement 

for 6 months Symptoms 
13 months returned after 8 

necessitatmgarthr^esis 

Returned to heavy 
w ork as millwright 

Relief of pain through 
, ,, limited range of mov 

4 months Returned ro 

clerical occupation 

Relief of pam though 

of movement 

Discarded ^at 

4 months continuously a 

night Return^ to 

clerical work 

Relief of pam e^J 
, at extremes of mug 
6 months j^etumed to duty 

a nurse J 


3 

























DINIKVAIION 01 Tlir IJBOW JOIN} TON THI. RCLIcr Op PAIiV ( ] 

discomfort Forced mo\cnicnt, ])ai ticularly at tlic limit of the range, ducpd di fomlo 
which was not the same as before and was described as " stiffness ” bill withoul acot^ 

In cases where theie was limitation of movement by a bone block, pT.^v” mar]|.uu(j 
caused discomfort at the limits of flcvion and extension movements, but no such ili,ioirnon 
accompanied actnc and controlled use of the limb In all cases but one, iinpiovcnn t wi 
maintained and the jiatieiits went back to their former occupations TIk exc [udon wa 
man w’ho for six months gamed snnicicnt relief to return to w'ork as a machinist but theri 
came back with a jiainful, swollen, and inflamed joint There w'ere similar symijluiuj m tl)< 
opposite elbow Sections of synovium taken at the time of arthrodesis dcnioustr vt( d an 
acute, almost pyogcnic-like, reaction, and the diagnosis of rheumatoid arthnti^ his bee a 
established (Case 8) 


CONCLUSIONS 

1 A method of denervatmg the elbow' joint, based upon observations on til^ art .mI r 
branches of the mam nen'e trunks, is presented 

2 In a small group of cases with post-traumatic arthritis and osteoarthritis, rehex oaui 
and restoration of painless mo\ ement has been gamed 

3 There was recurrence of pain after six months in one patient wath acute rlw jr I'o 
arthntis , in such cases denervation is not recommended until further study is comnk ' c 

4 Denen'ation must be as complete as possible and full exposure with stopping o,. lej e 
trunks IS recommended There have been no complications 

5 The results in this small senes of cases are encouraging, but patients should be warved 
that there will be no significant increase m the range of movement, and that a normal joint 
is not to be expected 

6 Articular neurectomy is still on tnal If the hmitations are recognised, the procedure 
may have a useful place in the relief of pain m the elbow joint 

DISCUSSION 

Dr J Albert Key (St Louis Missouri) I was interested m reading Dr Batemans paper and a little 
apprehensive about trying his operation Now that I have seen his movie and noted the ease ivith which 
these nerves are picked up by him, I think that some day I may try it provided that I get a suitable 
case But I do not recall having seen a case in which I would advise it Pam is not a prominent feature 
in traumatic or hypertrophic arthritis of the elbow joint and it can usually be relieved by a simple 
operation such as resection of the head of the radius There may be a field for this procedure of denervation 
in rheumatoid arthritis but I would need to know more about the end-results before advising it Do 
the nerves regenerate, and is there then recurrence of pain ^ Are we going to have neurotrophic joints ’ 
Over a good many years I have performed obturator neurectomy in an effort to relieve pain in the hip 
That operation removes only part of the nerve supply of the hip joint, and there have been no neurotrophic 
disturbances but I believe that if you take all the nerves, there may be a possibility of neurotrophic 
joints resulting I hope that we may have another report within a few years showing whether or not 
there have been trophic changes as a result of complete denervation and whether or not relief of pam 
has been permanent 

Dr James E Bateman (Toronto, in reply) I can assure you that the danger of doing damage 
to the nerve trunks is small There have been no complications from exposure and stripping of ner\ es 
across the joints, there is a good margin of safety The possibility that neurotrophic joints may develop 
cannot be answered from a senes so small as this and from a follow-up study of so short a duration but 
here again there is a wide margin of safety The profound disturbance of sensory appreciation which 
occurs in posterior column disease is an entirely different entity as compared with denervation by this 
technique Sensation from joints is mediated by sensory endings in the synovium but there is an 
important second line of protection from the juxta-articular branches which filter into the area along 
muscle and tendon attachments In posterior column disease both superficial and deep sensations are 
obliterated in this operative denervation it is only the superficial sensation which is interrupted I 
cminot finish without expressing the appreciation and indeed the thrill I have exjienenced m joining the 
swelling ranks of prominent contributors who have been subjected to the kindlj and constructive 
criticisms of Dr Key 
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ISCHIO -FEMORAL ARTHRODESIS 

H A Brittain, Norwich, Engl-visD 


Accurate diagnosis has disabused our minds of the notion that it is possible to preserve 
mobihty of the hip joint after tuberculous infection At present, arthrodesis is the accepted 
form of treatment, and for joints which have been disorganised by disease it wiU probably 
remain so, though future developments in antibiotics may change this conception 

Ischio-femoral arthrodesis offers certain advantages over the vanous types of ibo-femoral 
arthrodesis It is not suggested that this is the only operation by which to fuse a diseased 
hip, but It IS suggested that it maj^ be performed with success more often than any other 
Ischio-femoral fusion ma}^ not, however, be feasible in every patient with a tuberculous hip 
The ischium is a more rare site for extension of disease than the ihum, but it is occasionally 
involved, and a graft which is placed m a tuberculous area wall probably fail The graft 
may be able to traverse the diseased area and find a firm seat in healthj'^ bone at each end, 
thus immobilising the joint for sufficient time to allow the disease to heal, but it will 

Nevertheless, a graft in compression has 
more chance of uniting after fracture 
than a graft in tension, w'hich has little 
or none 

It IS essential, therefore, to visualise 
the disease and the patient as a wfiole, to 
consider the form of arthrodesis ivhich is 
most hkelj to succeed, and to decide at 
w'hat stage, and at w'hat best time, to 
perform the arthrodesis It is now my 
custom to outline with a pencil the area 
of disease shown in the X-ray, and to try 
to keep outside this area in the course of 
the operation If an ilio-femoral arthrodesis 
appears to offer a better chance of heahng, 
then I carrj' this out It is to be recog- 
nised, however, that the osteotomy 
performed m an ischio-femoral operation 
confers a unique advantage on the 
tuberculous hip, unhke other joints, m 
that the disease can be short-circuited and 
changed from the senous problem of joint disease to the less senous one of bone disease 

Stages of the operation — 1) The patient having been placed on an orthopaedic table with 
his feet attached to the foot pieces and with the hmbs m slight traction, two Michel chps 
are placed over the front of the hip joint A calibrated guide is inserted on the antero-infenor 
aspect of the shaft and neck of the femur An X-ray photograph is taken An orthopae ic 
table IS used so that there will be no pressure from behind which might press the sciatic nerve 
forwards against the neck of the femur 

2) While the photograph is being developed, a tibial bone graft is cut I prefer to 
from the affected limb in order that the patient may have at least one sound limb upon 
to walk when he is convalescent It is essential to cut a wide tibial graft The woe 
of the operation of ischio-femoral arthrodesis is the use of a wide tibial graft, which is mo 


probabfi be eaten into and sustain fracture 



Fig 1 

The area of old disease is outlined with a pencil and 
an endeavour is made to keep outside this area during 
the operation 


* Paper lead at the combined meeting of the Ameiican Butish and 
Quebec June 1948 


Canadian Orthopaedic Associations. 
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riG 2 Fig 3 

Theatre radiograph of clips fixed on llie skin Theatre radiograph of the drill in position 

and of tlio calibrated guide in tlie bone through the femur into the ischium 



Fig 4 

Theatre radiograph of the chisels in situ 
There is evidence of ischial penetration at the 
point of the chisels 


f 



Theatre radiograph of the graft in situ The outer 
surface of the trochanter has been fragmented 
the shaft is being displaced inwards 
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Fig 10 Fig 11 


Fig 6 sho^\s the patient on an ortliopaedic table Avith cassette in position, note o^er 

from behind displacing the sciatic ner\ e fon\ ards In Fig 7 two iMichel clips have been ^ fjig 

the greater trochanter and one on the middle point of the line from anterior superior ilia ^ g 
symphysis pubis a ca ated guide has been passed in front and belov the femoral neck J ]ztetzl 
show the graft being ' i l from the r\ hole width of the tibia including the postero-medial P 
borders One end oi tin. graft is then cut to the shape of a chisel (Fig 10) Fig 11 that the 

one vith a rid e and shoulders to receive the other, they can be separated by the ^ punch 

cleft in the ischium is widened, each has a round projection so that it can be tapped 

bone and joint SURGER' 


THE JOURNAL OF 




Fig 16 


Fig 17 


The drill is passed through the femur into the ischium (Fig 12) ^^^len the position has been i ended 
radiographically the osteotomy is started (Fig 13) If the postenor hmtt of the chtsel is tit front of the 
posteitor margin of the gieatei tiochantei and the chisel is kept in the honzontal plane the sciatic nenc cannot 
be struck Fig 14 shoivs the chisels being separated by means of a special screw so that the cleft in the 
ischium IS made w ide enough to receive the graft The male chisel is then tapped out (Fig 15) The greater 
trochanter is hooked up with a retractor and the graft is introduced along the female chisel (Fig 16) 

The graft is punched home (Fig 17) 
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certain to engage m bone m the ischium, though not necessanly in the tuber ischii One 
may aim at a large target with a small arrow, but here one is aiming at a small target with 
a large bludgeon, and if any part of the bludgeon hits the target, success is probably assured 
At first it IS difficult to cut a graft which includes the postero-lateral and postero-medial 
borders of the tibia, but with practice this becomes simple An additional advantage is that 
since the wdth of the tibia has been decreased, the penosteum may be sutured without 
tension and the haematoma is enclosed, thus encouraging regeneration of the bone After the 
graft has been taken it is shaped with the electnc saw so that one end resembles a chisel 

3) A curved incision with the convexity passing upwards is made, starting one inch above 
the greater trochanter and finishing four inches distal to it A straight incision is made 
down to bone through the vastus lateralis throughout the hmits of the incision, and the 



Fig is 

Tuberculous hip operated on at the age of fifteen j'cars after twenty months 
of disease Radiograph eight years after operation Note the apparent 
reformation of a medullar}^ canal in the graft 


shaft of the femur is cleared A site for osteotoni}'’ is chosen, beanng in mind that the lower 
limit of the greater trochanter is a point wdiich is casj'' to verify, and that the Miche c ps 
are an adchtional guide 

4) A small hand-drill is introduced through the femur at an angle of 45 degrees in the cor 
plane, aiming at one of the Michel clips After the inner wall of the femur has been pie ^ 
there is lack of resistance until the ischium is struck The position of the dnil is ven 

an X-rai photograph ,g 

5) A subtrochantenc osteotomy is performed Special chisels are used with a screw 
them, one chisel with a slot and shoulders to receive tlie other After ^ ® 
been performed by one chisel (the male) it is tapped gently inwards unti i eng 
ischium An X-ray photograph is then taken, and the female ch’sel is intro 
first 
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Fig 19 Fig 20 

Case illustrating the difficulty of placing the Man aged fifty four years avith osteoarthritis of 

graft in the ischial bone cleft unless special the hip joint Graft well placed Radiograph 

chisels are used sin. months after operation 



Fig 21 Fig 22 

Congenital subluxation of the hip joint with secondary arthritis in a patient aged twenty eigh 
years Fig 21 is the radiograph taken six months after ischio-femoral arthrodesis using a graft fron 
the femur Fig 22 shows the same hip joint eight years later jSote not only that the ischio femora 
fusion IS sound, but that the hip joint is consolidated no intra-articular operation w as performed 
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t V 


I 

I 

Fig 23 

Tuberculosis of the left hip joint in a patient 
aged tw entj - three years Ischio - femoral 
arthrodesis v.a.s performed in 1942 Note the 
porosis in the upper part of the femoral head 
the femoral neck and the greater trochanter 
Inch are not now weight-bearing 



Fig 24 


Tuberculous hip, patient aged fifteen jears 
Four operations were needed before ankjlosis 
was sound The lower graft failed because it 
passed through the obturator foramen The 
upper graft has fused Remnants of other grafts 
can be seen 



\ 

\ 

Fig 25 

Boy aged se\enteen years with ^ery^ actne 
tuberculous disease of the hip The graft w as 
deliberately placed fat from the hip joint into 
the ischial ramus Radiograph one j ear after 
operation shows that the disease is healing 



Fig 26 

Tuberculosis of the right hip joint fused at 
the age of sixteen years after ten yea 
active disease In this case the gr 
united to the ascending pubic ramus Kao 
graph nine years after operation 


6) The chisels are separated graduall)^ by the introduction of a screw By this 
V-shaped slot is made in the ischium , the entrance should be vnder than the graft i is 
receive This overcomes one of the chief difficulties of the operation, namely, the n mg 
the cleft in the ischium by the graft 

7) The male chisel is then -wathdrawTi The greater trochanter is hooked upwards 
retractor, and the graft is tapped in along the female chisel As it is tapped in, ^ 
chisel IS withdraivn After the graft is felt to engage m the cleft in the isctom i is 
firmly home If (iJty difficulty is met in finding the cleft, it may he felt y A 
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inuhUi fingc) tiisohd tn fwnt of the g)toti) Uoihanto and below the inch of the femm In 
om /(/?/ do^iii rRT(<v ai haoi had no difficulty in filling the cleft 

S) llic distal fiae:nicnt of tlic femur is dis]>lacocl inuaids with a pundi until it makes contact 
inth the ischium, tliercb} supjioitmg the middle jiart of the graft 

9) A double plastei sjiica is aiijilied and maintained for at least four months, or until fusion 
occllr^ 

COMPLICATIONS 

It has been stressed that this opeiation is diflitult because it is blind For this reason 
there must be a clear \ isual conception of the anatom\ The dangers are a] stnking the 
sciatic ner\c, f/) haemorrhage 

Striking the sciatic nerve — This should not occur If the postenor edge of the chisel ts in 
front of the postil 101 niaigin of tin guatu tiochantu, and the chisel ts maintained honzontally, 
the sciatic nciei cannot hi stnick The nerve can be hit onK if the chisel is directed postenorly 
In the course of manj' operations on the cadaver I ha\e found that unless the chisel is 
directed at an angle of 4 ~) degrees to 60 degrees backuards it is impossible to hit the nerve 
There maj perhaps be some danger v hen there is adduction deformit} of the hip In the flexed 
hip more care has to be exercised because the sciatic nerve maj be on the stretch It should 
he understood cJearl3^ that the area of bone at which one is aiming is not the tuber isclui 
but the bifurcation of tlie pehne rami below the acetabulum, consisting of the antenor ramus 
of the pubis and the postenor ramus of the ischium At this level the sciatic nerve is far 
behind, and it cannot be struck b} a chisel which is placed horizontally 
Haemorrhage — Some oozing alwaj's takes place, and sometimes it may appear alarming 
If the antenor peh ic brim is trav'ersed, the obturator artery mav be divided In addition 
one may divide branches of the lateral femoral circumflex artery taking part in the digital 
anastomosis, and there ma}’’ be muscular oozing from dividing the iliopsoas and small muscle 
like the pinformis and obturators None of this haemorrhage is senous, with the possible 
exception of that from the obturator artery in a debihtated patient There is no doubt that 
oozmg does take place and that it goes on after the operation, so that it is wise to have blood 
transfusions readily available I have had no fatalities from haemorrhage, and shock is 
the exception rather than the rule McMurray’s statement that there is more shock after 
this operation than after an}’' other method of arthrodesis is, in my expenence, entirely 
without foundation I would state dogmatically that if the operation is performed with 
correct techmque there is much less shock than with any other method 

REASONS FOR FAILURE OF FUSION 

The possible causes of failure are 1) passing the chisel or graft through the obturator 
foramen, thus securing inadequate ischial contact, 2) non-union between the osteotomised 
femoral fragments, or between the graft and the femoral fragment at the outer end, 
3) extension of disease into the area of the graft 

Passing the chisel or graft through the obturator foramen — Striking bone is, of course, 
of paramount importance, and it is wise to take the precaution of using a drill or guide as 
suggested by Freiberg (1946) I have adopted this measure during the past two years In 
earher observations I stated that the obhquity of the obturator foramen was such as to 
prohibit the passage of a graft through it, but this statement has had to be modified in the 
light of further expenence A graft directed transversely and honzontally may pass through 
the obturator foramen, especially in children where the tibia is not wide Once again, a 
icide tibial graft is essential for this operation If disease permits, the graft may be directed 
more vertically, when it is certain that bone vv'ill be struck Extension of tuberculous disease 
may of course determme the position of the graft, but whenever possible the graft should 
approximate towards the vertical position 
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Non-union between the osteotonnsed femoial fragments, or between the graft and the femoial 
fiagment at the outer end — In three patients fibrous union occurred between the greater 
trochanter and the distal fragment of the femur In two patients a second operation was 
performed, and union occurred after freshening these surfaces This, of course, is a minor 
operation as compared ivith the major problem of securing fusion of the diseased hip It is 
now my custom to fragment the outer surface of the greater trochanter and to place the bone 
chips in the site of osteotomy 

Extension of disease into the aiea of the giaft — Extension of disease may be beyond 
the control of the surgeon It seldom happens, but if it does the indication is for more 
prolonged immobilisation Once there is no doubt that the graft has become diseased, the 
operation should be repeated It is an important point that the second operation is less 
difficult than the first because the upper end, and the direction, of the first graft can be 
identified easilj 

It must be emphasised that one of the essential features of the operation is that it is 
closed, and that its success may depend upon this Wider exposures, which mobihse both 
femoral fragments in the attempt to see what one is doing, lose the advantage of fixation of 
the graft between the fragments and may cause non-union 

Results of Ischio-femoral Arthrodesis 


Total number of operations 

105 

Total number of patients 

95 

Successful fusions 

82 


Tuberculosis of the hip — 38 patients, 48 operations, 32 fusions 

T-\\ 0 patients required 4 operations one 3 operations and tw o 2 operations 

Osteoarthritis of the hip — 52 patients, 45 fusions 

In sei en casesi the arthritis iias secondary' to congenital dislocation of the hip one patient ^ed 
fifty-eight 3 '’ears died eight days after operation from pulmonary embolism confirmed by post mortem 
examination 

Infective arthritis of the hip — 5 patients, 5 fusions 


SUMMARY 

It wall be seen that the proportion of successful fusions in this senes of ninety-five 
patients treated by ischio-femoral arthrodesis of the hip was o^^er 80 per cent Similar 
percentages of successful fusion have been reported b)' Knight (1945), Freiberg (1946), 
Langston (1947), and Nisbet, who was resident surgical officer at the Robert Jones an 
Agnes Hunt Orthopaedic Hospital, and informed me in a personal communication that 
he had earned out twent 5 ''-six operations with an approximate fusion rate of 80 per cent 
He stated "It is the only operation which gives a reasonable chance of a success u 
arthrodesis in children Up till now at Oswestry the chances of a fusion bj^ the ot er 
methods in children have proved so disappointing that the operation had been abandone 
Dame Agnes Hunt, with her vast expenence of the condition, was always very anno} e 
when she found a surgeon trying to fuse a child’s hip All this has been changed 
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POSTERIOR DISLOCATION OF THE SHOULDER JOINT 

C K \KKicK, N) \\t \sii 1 UPON T'i NE, Engl \ND 

] 1 0111 tin Dcpoitimiil of ]inrholo^\ thi Jio\til I ictoua lufniiaiy Ncioca'-tli. upon Tyne 

Dislocation of the sluiulclci Joint with hatkw'ird diisplacement of the humeral head is 
an unusual injiiM The ]ih 3 ''ical signs aic olten masked b\ sw'elhng and, although careful 
study of aiitcio-jiostciioi ladiogi.iphs maj be suggestnr, the diagnosis is often missed at the 
lirst attendance of the patient 

^'\ood (lOJl) rejiorted three jiosterior dislocations m a senes of 115 dislocations of the 
shoulder joint tieated in the fiacture climes of the Massachusetts General Hospital betw'een 
1030 and 10 IS Thomas (1017) rejiorted four posterior dislocations in a series of 6000 
shouldei examinations in his pn\ ate jiractice, and he referred to three other cases Wood 
found that the condition had recen ed little attention in the text-books he studied, and such 
well-known books as those of Bolder (1015) and 55 atson-Jones (1943) include no separate 
description of this dislocation but simjil} mention the possibilit} of its occurrence Manj^ 
reported cases liar e been associated with fracture of the upper end of the humerus w'hich may 
take the form of a conijiression fracture of the anterior aspect of the anatomical neck closety 
resembling the postero-lateral defect in the humeral head which may be observed in recurrent 
anterior dislocations 

It IS significant that onlj four of the ten cases described bv 55''ood and Thomas were 
recognised at the first attendance of the patient Of the three cases reported in this paper, 
the first tw’o passed unrecognised at the hospitals to wdiich they w'ere first referred The 
third patient was examined by a w'ell-trained and experienced surgeon who missed the 
clinical diagnosis and also failed to understand the X-ray films, but a recently qualified house- 
officer who could not understand wdij' the coracoid process should be so prominent called 
the senior surgeon back for re-examination of the patient After much discussion, the diagnosis 
w'as clinched w'hen the head of the humerus w'as palpated behind the scapula 5Vhat is the 
explanation of this unsatisfactory state of affairs^ 55ffiat is the remedy^ 

Part of the explanation lies in the rarity of the injury which, being unsuspected, is not 
recognised w'hen physical signs are so masked by swelling Moreover, these cases are usually 
dealt wath as emergencies by house surgeons wffio are pronded with no more than a single 
radiograph taken in the antero-postenor plane — a projection m which they fail to recognise 
any abnormality Such failure is quite understandable and the remedy is obvious The 
same rule which is applied to the radiographic examination of long bones must appty to the 
shoulder joint, m all recent injuries there must be provided either a stereoscopic pair of 
radiographs, or radiographs taken in two different planes For the radiologist, stereoscopic 
examination meets all requirements, but these films cannot be view’ed by the surgeon until 
they are dry and moreover experience is required for their correct interpretation Therefore 
m emergency work an alternative is necessary'' and the choice lies between 1) transthoracic 
lateral projections, 2) vertical projections with the tube in the axilla or with a cun^ed 
cassette in the axilla, and 3) profile projections m the postero-obhque axis with the patient 
erect 

Transthoracic lateral views display the upper part of the humerus satisfactonlj'^ but 
the shoulder joint is not well shown except in patients w'ho are very slender and for this 
reason it is not a satisfactory projection 5^ertical view's with the tube in the axilla are often 
impracticable unless there is a free range of abduction movement of the shoulder joint, but, 
by reversing the positions of the tube and the film, and loading the film m a curved cassette, 

3- satisfactory lateral view of the shoulder joint can usuallj' be obtained (Fig 1) If a v ertical 
new with curved cassette is impossible the postero-obhque or profile xiew' of the scapula 
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gives a satisfactoT}’- lateral projection of the shoulder joint in patients of average thickness 

a projection which is interpreted readily by surgeons These views are all standard 
radiographic positions and they are descnbed and lOustrated by K C Clark (1941) 

CASE REPORTS 

Case 1 E S , female, aged 44 years — Injured in a brawl Her doctor sent her to hospital 
ivith a diagnosis of dislocation of the left shoulder joint Radiographic examination of the 
shoulder included only an antero-postenor view and this was believed to show no abnormahty 
Phj'Siotherap}^ was ordered After five weeks her doctor was still convinced of the accuracy 
of his original diagnosis and sent her to the Royal Victona Infirmary, Newcastle, where the 
orthopaedic surgeon suspected a postenor dislocation There was marked flattening of the 
antenor aspect of the shoulder and complete loss of humero-scapular movement Radio- 
graphic examination included antero-postenor and vertical cun^ed cassette projections 



X'ertical projection of the normal shoulder joint nith tube in 
the axilla and cassette above the shoulder 


The antero-postenor view showed internal rotation of the humerus, and elevation of the 
humeral head The vertical film demonstrated postenor dislocation of the humeral hea 
together mth a compression fracture of the antenor aspect of the anatomical neck of t e 
humerus with impaction of the postenor margin of the glenoid Reduction was success u 

Case 2 AH, male, aged 60 years — Injured by a fall of stone m a pit He was sent to 
hospital with bruising of the left shoulder A radiograph in the antero-postenor plane 
considered to show no abnormahty and the man was discharged home Five weeks later 
doctor sent him to the Orthopaedic Department of this Infirmary but the diagnose ^ 

suspected until further radiographs were examined Stereoscopic views were taken e 
was attempted unsuccessfully Five weeks later another antero-postenor film an a ve 
projection with cun^ed cassette were obtained, the first showed overlapping o t e g 
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Case 2 A.ntero posterior racliogripli shows slight oserlapof the shadows of head of the 
humerus and glenoid and elesation of the humeral head From this Mew alone surgeons 
niiglit well ha%e difficulty m establishing the diagnosis of posterior dislocation 



Fig 3 


Case 2 The vertical projection shows backward dislocation of the shoulder joint with 
fracture of the posterior margin of the glenoid and a defect in the anterior margin of the 
humeral head from which a piece of bone has been detached 
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Radiograph m ^ ertical proje t ^ 

quite clearly J“nt shovs the posterior dislocation 
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In tlie iuimcial Iic.ul and rotation of tlit scapula so that tlic whole length of the spine was 
Msiblc (Fig 2) In the \ortical view, jiostcnoi dislocation of the humerus was evident and 
thcic was an associated fiactuie of the postcrioi margin of the glenoid, a defect w'as visible 
in the humeral head fiom which a piece of bone had been detached (Fig 3) 

Case 3 T C , male, aged 43 years — Struck the front of his right shoulder against the 
back of a loiiy w’hilc cycling, and was bi ought immcdiatelj' to the Royal Victona Infirmary, 
Newcastle-upon-ljne E\amination showed that the nght upper limb was held internally 
rotated and extended at the elbow 1 he outline of the shoulder appeared to be normal, but 
on palpation, the coracoid process was unusuallj' prominent No increase in the vertical 
circumference of the shoulder was shown by measurement Ruler tests showed no flattening 
of the contour of the shoulder 1 he antero-postenor radiograph show'ed internal rotation of 
the humerus with the tuberosities o\ erlajijiing the glenoid (Fig 4) The vertical film, which 
was obtained in the almost complete absence of anj abduction movement of the shoulder by 
lateral flexion of the spine towards the affected side and the use of a curved cassette, 
demonstrated the dislocation clearlj' (Fig 5) A transthoracic view of the humerus was also 
taken and it showed the dislocation but much less satisfactorily than in the vertical view 
Reduction was successfullj' achieved bj' traction upon the limb 

SUMMARY 

Postenor dislocation of the shoulder is an unusual injury and there is often much delay 
before the diagnosis is made Nevertheless, if the condition is borne in mind when examining 
the patient and studjang the X-raj' films the diagnosis should not be missed A single 
antero-postenor radiograph of the shoulder joint is inadequate For the radiologist a pair of 
stereoscopic films is desirable, but for routine emergency work in hospital other projections 
are necessarj' A vertical view' should be taken, either with the limb abducted and the tube 
in the axilla, or w'lth the tube above the shoulder and a curved cassette in the axiUa When 
this is impossible a profile or postenor obhque view of the scapula may be substituted 
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SQUAMOUS -CELLED CARCINOMA OF THE NAIL BED 


V H Ellis, London, England 

From the Oithopaedic Department St Mary s Hospital, London 


Squamous-celled epithelioma of the nail bed or sulcus is a well-known but uncommon 
type of neoplasm, examples of which have been recorded by Sigel (1937), Bunnell (1944), 
and WiUis (1948) It is often mistaken for chronic paronychia The insidious progress of the 
tumour, and the frequency ivith which it is wrongly diagnosed, make it of interest and 
importance 

The tumour must be distinguished from mahgnant melanoma of the nail Both are 
found more often m the fingers than the toes, and the thumb is the digit most often affected, 
the nght more so than the left Some fifteen cases involving the hand have been recorded in 



Fig 1 

Radiograph of both thumbs in Case 1 The terminal phalano. of the left thumb had 
alreadi been amputated for -what was believed to have been a -whitlow There is 
now almost complete destruction of the proximal phalanx 


the hterature, mostl}^ m men over the age of sixty years There is often a histor}^ of trauma 
or infection which proved resistant to treatment 

Metastases m the phalanges of the hand from bronchial carcinoma, as describe y 
Colson and Willcox (1948), must also be considered m the differential diagnosis 

CASE REPORTS 

The three cases descnbed here are sufficiently t 5 q)ical to make a general descnption 
the history, progress, and pathology of these tumours unnecessary 

Case 1 — h. man, aged seventy-three years, had been treated by his doctor ^ aphs 
the nght thumb The condition proved resistant to conservative treatment an ra ogr 

-re the journal of bone and joint sukg 


SpUAMOUS-Cl LLl 1) C \KCINOMA 01 THE NAIL BED 


657 


slio\\cd of tlic terminal plialanx, disarticulation was therefore performed at the 

iiitcriihalangeal joint Ihc scar biokc down and tw'o or three minute sinuses discharged 
niatcnal which the jiatient likened to small quantities of tooth-paste 

Se\cn months after first coming undci obscr\ation the sinuses were still present, but 
without signs of inflammation Ihc remaining jiart of the thumb w'as thickened, the over- 
lying skin was red and there was slight tenderness Radiographs (Fig 1) showed almost 
complete destruction of the shaft of the proximal phalanx, leaving the base of the bone and 
a few flakes at the distal end 

The Jiatient died of a jicrforated duodenal ulcer Necropsy show'ed no evidence of 
Msceral metastasis or of a jinmarj’’ tumour elsew here The axillary glands w'ere not examined 
Section of the thumb showed that the jiroximal phalanx was largely replaced by a w'hite 
tumour (Fig 2) Histological examination showed that it w'as a heavily keratimsed 
squamous-celled epithelioma invading the bone (Fig 3) 



Tig 2 Fig 3 

Section of the thumb at pobt -mortem examination shows that the phalanx is replaced by a white 
tumour (Fig 2) Microscopic examination shows a heavily keratimsed squamous-celled carcinoma with 
prickle cells invading the bone (Fig 3— stained haematoxylin and eosm — x 10) 


Case 2 — A man, aged sixty-six years, had a whitlow of the thumb which resulted in loss of 
the nail It was treated by fomentations Three years later the thumb swelled and became 
painful Amputation was performed 

The specimen showed a tumour 3 cm X 1 cm X 2 1 cm at the tip of the thumb in the 
region of the nail which was missing An ulcer with necrotic base and indurated thickened 
edges was visible in the nail bed The cut surface presented a pmk-white mass with 
haemorrhagic areas towards the centre The termmal phalanx was completely destroyed 

Case 3 — A woman, aged seventy years, had noticed sweUing of the termmal phalanx of the 
right nnddle finger for three years After one and a half years the skm broke down but 
radiographic examination showed no bone involvement Amputation was performed 
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The specimen presented a tumour 1 5 cm x 1 cm X 1 1 cm ljung under the nail and 
protruding distally The skin over the tumour was pale, and close to the nail margin there 
was a small ulcer with thickened raised edges The cut surface of the tumour was in parts 
white and necrotic, and it was im-ading the terminal phalanx Histological section showed 
an atypical squamous-celled carcinoma invading bone 

Comment — The frequenc} of bone involvement in squamous-celled carcinoma of the nail 
bed is greater than prenous descnptions would suggest The liabihty to metastasis in the 
axillary glands makes their removal, as well as amputation of the digit, the treatment of 
choice 

My grateful thanks are due to Professor W Newcomb and Dr R Pugh of the Pathology Department at 
St i\Iary s Hospital for their help and to Mr V Z Cope for permission to publish Case 3 
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HORIZONTAL APPROACH TO THE MEDIAL SEMILUNAR CARTILAGE 

John Ciuknii Mvnchlsti k, England 

1 1 0111 the Oi Ihopacdie Sru'irr of the Maiiehatei Royal Iiifiiiiiaiv 

Diiniig the rccoiil wni it bccnnic .i]>paroiil that the lesiilts of removing a semilunar 
cartilage \anccl consKlc^.^hI^ both with rcgaul to immechate freedom from effusion and 
ultimate function of the joint In the lirst \c.u, many end-results w'ere unsatisfactory, 
but subscqiicnth niucli iiioro s.itisfactor\ results w'cre obtained w'hen better selection of 
cases before operation was eiitorccd Such selection how'cver, did nothing to elucidate the 
cause of some defcctue lesults winch can follow' meniscectomy it evaded the question as to 
wliv results were \aiiablc, why there was so little relationship between success in the 
end-result and the amount of cai tilage removed , and w h}' the mere existence of ligamentous 
laxity appeared so sciiouslj to jircjudicc the results of memscectomj' In considenng these 
problems, details of technique were keenly scrutinised in one hundred and fifty operations, 
particukar attention being jiaicl to 1) si7e of the incision, 2) direction of the capsular incision, 
3) double incisions with separate removal of the posterior horn, 4) chvision of the medial 
collateral ligament (Tavernier) , o) total mcniscectom\ as compared with removal of the 
displaced portion alone, G) suture materials — catgut, thread, and no synovial suture, 
7) haemostasis, using local anaesthesia w'lthout tourniquet, 8) post-operative dressings — 
pressure bandage alone, bandage w'lth back splint, or bandage with plaster cyhnder, 
9) early or late ambulation and exercise 

It was sometimes ei'ident that the si7e of the capsular incision w'as at least one factor 
accounting for post-operative trouble it w'as noted that the smaller the incision the less 
w as there likelihood of early or late effusion Occasionally it was noticed that the scar became 
thickened, indurated, and of almost cartilaginous consistency With the palpating finger 
resting on the scar an unpleasant click could be felt as the joint was extended actively 
from the flexed position Those scars wdneh W'ere suspected as being a source of mechanical 
trouble w'ere ahvays vertical or oblique, and it seemed possible that the trouble might be due 
to movement of the scar from the articular to the non-articular surface of the femoral condyle 
One such scar, w'hich W'as markedly nodular, was removed Beneath it was discovered a 
pannus extending on to the articular surface of the femoral condyle In transit from the 
non-articular to the articular surface of the femur the scar produced a click on the bony ndge 
W’hich separates these two surfaces On its synovial surface the scar showed as an irregular 
w'hite hne, hard and gntty, and w'lth histological evidence that there were no mucous cells 
on the synoiual surface so that scar tissue was exposed in the joint cavity 

In view of these findings it was decided to use a horizontal incision at the level of the 
head of the tibia so that the scar could have no contact with the femoral articular surface 
(Fig 1) This approach w'as condemned by Alwyn Smith (1928) for the reason that, in his 
■'oew, it gave inadequate exposure and endangered the medial collateral hgament Only 
bnef reference was made to it by Abbott and Carpenter (1945) and SmiUie (1946) In 
Manchester it has been used for many years by Sir Harry Platt 

OPERATIVE TECHNIQUE 

A two-inch incision is made honzontally at the level of the head of the tibia from the 
medial border of the hgamentum patellae to the medial collateral hgament The capsule is 
incised along the same hne The upper hp of the divided capsule is then dissected from the 
nnderl 3 ung synovial membrane and retracted upwards The S 3 movial membrane is opened 
along the upper border of the medial meniscus The level of this mcision is determmed by 
first making a half-inch opening mto the small synovial sac which lies below the meniscus, 
introducing a blunt hook, and passing it from below' to the upper border of the meniscus 
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cutting doYTi on to the pomt of the hook the defimtive incision into the synovial cavity 
can thus be made at the lowest level The anterior attachment of the meniscus is divided 
and vision into the ]oin+, which till then has been restncted, becomes unobstructed When 
the medial collateral ligament is retracted the low angle of vision into the jomt by this 
approach is appreciated (Fig 7) The rest of the meniscus is removed in the usual way In 
closmg the synovial membrane the suture should be started near the medial collateral ligament 
while the knee ]omt is still flexed (Fig 9) Having started the suture at this point the joint 
must be extended to complete the suture This is an important point because if the joint is 
extended before suture is begun the postenor part of the sjmovial mcision becomes inaccessible 
under the medial collateral hgament It ivill be observed that the suture hne hes on the head 
of the tibia and cannot give nse to faction against the femoral condyles in any movement 
of the knee Figs 2-5 illustrate this and show how a honzontal suture obliterates the raw 
bed of the meniscus 



Fig 1 

Shou mg the relation of scars to the articular surface of the femur in flexed and 
extended positions of the j omt A ^ ertical scar comes in contact ith the non- 
articular svnoMal-co^ ered surface of the femur in extension, and there is a 
point of transition to the articular surface marked bv an oblique ridge at 
i\hich le\el the scar may produce a pannus spreading from the non-articular 
to the articular surface The honzontal scar if kept low on the tibial head 
bears the same relationship to the femoral articular surface in flexion and 
extension (A- — extracapsular B — intracapsular C — articular cartilage) 


END-RESULTS 

The total number of cases m which the medial memscus was removed for undoubted 
lesions was one hundred and three The results may be analysed thus 



Cases 

Per cent 

Perfect 

35 

34 0 

Much better than before operation 

43 

42 0 

A httle better than before operation 

15 

14 5 

The same as before operation 

2 

1 9 

Worse than before operation 

7 

6 5 

Much worse than before operation 

1 

0 9 


^ ifh the surffcon s 

Analysis based on the soldier’s subjective view which did not ahvays coincide w ntjjer nor 

objective opimon Thus the first two categories could not be distinguished ro ‘much worse ’ 
w as there physical explanation in the case of the patient w ho stated that hi s knee w 
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The mcdnl meniscus Ins been rcnio\c(l 
in the culls cr llirough i hori^ontil 
incision uliicli Ins tlicn been sutured 
The sj nos 111 ispcct of the suture line 
IS siessed from the interior of the joint 
by remos ing the losser end of the femur 
after disiding the cruciate ligaments 
The suture line his obliterited the riss 
bed from ssliich the cirtilige Ins been 
excised ind lies remote from contact 
ss ith the articular surface of the femoral 
condsics 



Fig 4 

horizontal suture line concealed belosv 
ne level of the head of the tibia — dissection opened 
out to reseal it 



Fig S 


The medial meniscus has been 
remos ed m the cadas er through a 
scrtical incision sshich has then 
been sutured The synovial aspect 
of the suture line is v lesved from the 
interior of the joint by removingthe 
loss er end of the femur after dividing 
the cruciate ligaments Therasvbed 
from sshich the anterior half of the 
nm of tlie cartilage has been excised 
IS s'lsible as ssell as the vertical 
suture line sshich lies in relation to 
the femoral condyles 




Fig 5 


Shossing horizontal suture line concealed belosv the 
head of the tibia — aissection closed up as in the 
normal joint 
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Fig 6 Fig 7 


The s-\'Tio\ lal ca\ itj’- is opened for half an inch below the level of the meniscus by cutting 
dow n on the head of the tibia and a blunt hook is passed under it and pulled out above to 
demarcate the upper le\ el for the mam horizontal incision (Fig 6) After detaching the antenor 
horn a good ^ lew of the interior of the joint is secured with a low angle of MSion (Fig 7) 



Fig 8 ^ 

The rim of the meniscus is detached under direct vision with a tenotomy knife jg 

Robert Jones (Fig 8) The posterior horn is seen and divided The first easily 

seen in Fig 9, the joint is then extended and the edges of the synovia come og 


bone and joint 
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It Mas nij inipicssion tlial immediate ucdvcty was quicker and less eventful after the 
lionzontal incision than aftci memsccctomj thiough other incisions, but it will be seen that 
the late cnd-rcsults wcie no better than the a\eragt of results published by other surgeons 
Sniillic (1616) repoitod completely successful lesults in 75 per cent of cases, and incompletely 
successful results m 2.5 per cent Du Joit and Enshn (1945) found a similar percentage of 
failures, and suggested that chondiomalacia of the patella might be a frequent source of 
imperfection in the results 

In this senes of one Inmdicd and three cases no tomcident lesions such as earl} arthntis, 
ulceration of articulai cartilage, oi ligamentous instabilit} were discoveied at operation in 
eighty cases, uhcrcas such comjilications Mere iccognised at operation in twent3'^-three 
cases These two groujis were analysed scjiarateh and }ct no matenal difference wms found 
in the percentage of successful results The senes was also dnided into those cases m which 
renimal of the meniscus was total and those m which it was sub-total, and again no matenal 
difference w'as found in the percentage of good and bad results Indeed it appeared that the 
results of total removal w ere not quite as good as those of incomplete removal 


SUMMARY 

1 It IS suggested that slow' reco\ er} and post-operatn e effusion after meniscectomy may 
often be due to " scar fnction ” w'hen the incision in the sinovial membrane is in contact 
with the non-articular surface of the femoral cond\ le 

2 The advantages of a lionzontal incision are discussed, particular^ with regard to early 
recoi'er}' 

3 The results of one hundred and three cases of meniscectom} are analysed An attempt 
to trace the cause of incompletely successful results in 25 per cent of cases failed to show 
an}' relation to minor coincident lesions discovered at operation, or to the amount of 
meniscus removed 

I am indebted to Dr Ollercnslmw and Mr Kilshaw of the Department of Medical Photography for their 
CO operation in producing the illustrations 
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KNEE JOINT CHANGES AFTER MENISCECTOMY 


T J Fairbank, London, England 


This paper records an investigation of changes found in the knee joint at mten^als 
ranging from three months to fourteen years after meniscectomy In a search of the hterature 
only one reference to these changes has been found Vandendorp, Bastien, and Vandecasteele 
(1939-40) observed in a few subjects that there was narrowing of the joint space and 
broadening of the femoral and tibial condyles on the operated side of the joint, but they 
offered no explanation of their findings 


RADIOLOGICAL STUDY 

After excluding all cases vath definite osteoarthntis, a companson was made between 
the pre-operati\ e and post-operative X-ray films in one hundred and seven cases of 
memscectomi Owing to difficulty in securing identical views on separate occasions, the 
changes to be described were accepted as conxnncmg only because they were seen repeatedly, 
and occasionalli a film of the normal knee joint provided better companson The changes 
noted, alone or in combination, ivere of three types formation of an antero-postenor 
ndge projecting dowmvards from the margin of the femoral condyde over the old meniscus 
site (Figs 1 and 2) , generalised flattening of the marginal half of the femoral articular surface 
— a reaction similar to but more diffuse than the ndge (Figs 3 and 4) , nanowing of the joint 
space on the side of operation (Figs 5 and 6) ivhich, after lateral meniscectomy, was occasion- 
allv accompanied b\ apparent widening of the opposite side of the joint, in three patients this 
was sufficient to cause symptoms suggestive of mild valgus strain of the knee The lateral 
news showed nothing F significance, nor w'as any change obsen'^ed in the tibia apart from 
slight sharpening of the articular margin, insufficient to be desenbed as osteoarthntis It 
must be noted that the femoral ndge may'’ be seen even before operation, particularly m 
cases with long-standing lesions of the meniscus, and sometimes in apparently normal joints 
The changes ha\ e been seen within fii'e months of operation on many occasions, but they 
tend to become more obnous with the passage of time No correlation w'as found between 
chmeal md radiographic findings, many knee joints with the most marked radiographic 
changes being functionally perfect The frequency'^ of such changes after medial and lateral 
meniscectonn, w as 

Total cases No change Ridge Narrowing 

Medial mei Iscectomy' 80 33 per cent 43 per cent 32 per cent 

Lateral meniscectomy' 27 50 per cent 7 per cent 4:0 per cent 

Narrowing plus flattening were the commonest changes found m combination 


Flattemng 
18 per cent 
17 per cent 


INVESTIGATIONS 


It IS submitted that these changes result chiefly' from loss of the w'eight-beanng function 
of the meniscus — a function which has not been accepted unii'ersally Before enlarging on 
the problem tw'o points must be emphasized I) If the normal meniscus is to take pa 
weight-beanng it can do so only' if there is a force w'hich prevents it from shppmg 
an orange pip squeezed between the fingers The penpheral attachments are loose an ^ 
are not designed to proi'ide this counter-force, but there is another retaimng mec anis^^ 
which will be desenbed later 2) The elasticity' of articular cartilage shows certain pecu an 
(Hirsch 1944) Articular cartilage is perfectly elastic only for small loads applied or 
short time If the load is maintained, deformation {i e , compression) continues ® 

IS not complete even after half an hour (Fig 7) Recoil on removing the oa 
charactenstics the longer the load has been maintained the smaller is the imme a e 
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Pitient iRcd fort\ ^c 1 rs before opcr-ition (Tig 1) uu! s i ear'- after removal of 
file metlnl nienrseiis slio«irig fonintion iil i ritlgc f n 1 < nirg’rof the femoral 

condvle (Fig 2) 



Fig 3 Fig 4 

Patient aged thirty-six years before operation (Fig 3) and seven years after removal 
of the medial meniscus shoning flattening of the femoral condyle (Fig 4) 
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and the longer the gradual recovery phase , while if the load has been too great or too prolonged 
recovery is never complete This is not the behaviour of a homogeneous substance The 
structure of articular cartilage, ivith its fibnllar arcades (Benninghoff 1922, 1925), and the 
fact that local compression was seen to cause exudation of fluid from its surface, suggested 
that its elastic pecuhanties might be comparable to those of a sponge By using a simple 

modification of the elasticity apparatus 
designed by Bar (1926), stnkmgly similar 
curves were in fact produced from sponge 
rubber immersed in gylcenn (Fig 8) 

With this behaviour in mind, and in 
order to observe the degree of compression 
which occurs in the hving joint, radiographs 
were taken of normal knee jomts in full 
extension and in the upnght position Very 
careful precautions were employed to obtain 
identical views for three exposures 1) in the 
morning before any weight had been placed 
on the hmb, the muscles gently bracing the 
knee joint into extension, and all weight 
being on the other limb, 2) with full weight 
on the knee alttr standing for a few minutes, 3) vnth full weight on the hmb at the end of 
the da\ In onh one of seven subjects was the first new strictly comparable ivith the 
others be rause the degree of rotation and of extension both tend to alter slightly when 
n eight IS borne Bi measunng the joint space in each new it was shotvn that the space 
narroued bt approximate!} one millimetre when weight was applied, and that by the end 
of the da} it narroued bv another millimetre Thus, as might be expected from the elasticity 
experiments, progressit'-e compression of articular cartilage had occurred (Figs 9 and 10) 
A micrometnc surt^ey was then made of those parts of the femoral and tibial articular 
surfaces ninth art normally apposed in full extension, using an apparatus devised ivith the 
generous aid of Professor Thom, Professor of Engineenng at Oxford (Fig 11) By means of 
the lathe tri\ ersing, to wluch it was bolted, the gauge could be moved m the honzontal 
plane either sagittall} or coronally for 
knovn distances It lecorded any vertical 
movement cf the hemisphencal pelotte, 
which rested on the articular surface and 
shd over d as the gauge was moved The 
bone was firmh screwed to the base block 
By lakng gauge readings at each milli- 
metre b'lift of the traversing gear it was 
possible to plot the curvature of a regular 
senes ot sections, sagittal and coronal, on 
a very large scale These have been 
arranged t > give perspective views of the 
apposed condyles (Figs 12 to 15) Two 
knees were thus surveyed Both were 
macroscopicaUy normal and came from 
autopsy cadavers of women aged thirty and thirty-three years Jhe ngures 
surpnsingly incongruous are the joint surfaces, particularly m the sagittal plane, w ere 
of the medial tibial condyle is almost flat and the lateral tibial condyde actually 
Fig 16 represents diagrammatically a sagittal section through the latera 
of the knee joint It is evident that until the articular cartilage has been compresse 
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ELASTICITY CURVES of SPONGE RUBBER in GLYCERIN 
Fi& 8 

Recovery curves of sponge rubber in glyceua for 
comparison rvith Fig / 


- how 



(atte/i mimrisoil 

Fig 7 

The dotted lines represent reco\ery curies -when 
the load is remo\ vd after increasing intervals 
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cannot beai uixni llic meniscus as a wliok I'lg 17 shows the effect of such compression 
Tracings of ajiiioscd sagittal sections of the latcial femoral and tibial cond 3 des were super- 
nniioscd so that then intei sections took ]il ice at a distance equal to that between the central 
margins of tlic meniscus, in this case twelve millimetres The compression was therefore 
just snflicicnt to bung the femur down on to the meniscus The articular cartilages were then 
shaniig a ccntial compicssion of one millinietic, which bj the same method could be shown 
to be approMiiiateh the same in the medial comp irtment of the joint 

As compression increases, whether from sudden stiains oi in consequence of normal weight- 
beanng throughout the da^’, the circnmfertnee of the meniscus must be forced centnfugalty 
But in so far as the two ends of the meniscus aie liiml\ attached to bone this force is resisted 
by rising tension in the stretched and clastic libioeartil icm The gi eater the degree of joint 





Fig 9 shows a normal knee joint after a 
nights rest without weight-beaxing (X) 
after weight-bearing for two minutes (Y) 
and w eight-bearing at the end of the day (Z) 


Fig lOshowsanormalknee weight-bearing 
in the morning (Y) and in the evening (Z) 


compression, the greater the circumferential tension in the meniscus It is submitted that 
this tension resists extrusive forces and enables the meniscus to share in weight-beanng 
That the tension is real was confirmed by stripping a knee joint of the outer soft tissues, 
while leaving the cruciate ligaments intact and the menisci in position but attached only 
by their central ends In full extension the menisci remained shghtly mobile until compression 
Was applied, when the periphery of the menisci at once became hard and tense 


DISCUSSION 

Meniscectomy must therefore result in relative overloading of the articular surfaces on 
that side of the joint, with increasing compression of the cartilage But narrowing of the 
joint space after operation was seen in X-ray films of the recumbent patient, and if such 
narrowing is permanent, and radiographically demonstrable, it must be due either to structural 
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Coronal section outlines of the medial 
condvles — inter\ al t)et^\ een each 
section ? mms 


Coronal section outlines of the lateral 
condyles — interval beti\een each section 
3 mms 



Sagittal section outlines of the medial 
condyles — section intervals 2 mms The 
dotted line on the tibial surface represents 
the central margin of the meniscus 



Sagittal section outlines of 
the lateral condyles — section 
intervals 2 mms The dotted 
line on the tibial surface repre- 
sents the central margin of 
the meniscus 
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changes in (lie aiticnl.ii caililagc winch iiniiin the powder of recoil, or to actual loss of tissue 
Ihc niethocl b\ winch loss of aiticular caitilagc from normal wear and tear is replaced, if it 
IS replaced at all, is still in doubt l^ut the work of Elliott (1936) suggests that m the adult 


there is amitotic cell division occutimg \er\ close to the surface 
The speed of this division is controlled b^ I) a nutritional 
factor which accounts for an increasing rate of cell division as 
the articular surface is apjiioachcd, and J) a mechanical 
factoi, possibljf associated watli friction, w'liieh inhibits cell 
dnision and completclj arrests it at the suiface itself Elliott’s 
work was done on experimental animals and so fai as can be 
ascertained it has not yet been confirmed in man although this 
w'nter has made jirehimnar} investigations JluConaill (1912) 
stressed the importance of the meniscus as a lubricating 
mechanism and stated that loss of the meniscus caused a 
20 per cent increase in friction It is reasonable to suppose that 
both nutritional and mechanical factors will bt aflected adv^rseh 
Avhen cartilage is overloaded, and the lesulting inteifeience 
with tissue replacement may account for the marked narrowing 
Flattening and ndge formation o\cr the lormer site of 
the meniscus present another problem These changes appear 



to be due to reaction in the overl 3 ing bone w'hich is no longer Pie 10 


subject to the pressure of the meniscus, although changes 
in the synoAial blood suppl}' at the margin maj w'ell be 
sigmficant We know' that bone which is subjected to excess- 
ive pressure undergoes atroph}', and in the knee joint this 
may be seen in the lateral femoral condjle overlying a 


Sagittal section to show 
that the femur cannot rest 
on the meniscus until com- 
pression cf articular cartilage 
has occurred 


cystic meniscus The condyle reacts in the opposite manner when normal pressure 
IS removed, the mechanical effect is that of spreading the load of body weight 


EFFECT ON MENISCUS 
OF JOINT COMPRESSION 




Superimposed tracings of sagittal sections of the t.bial and feinoral condj les 
I0 show the effect of joint compression in producing centrifugal displacement 
of the meniscus (for explanation see text) 


The final problem is w'hy the findings should be inconstant There appear to be two 
possible explanations 1) vanations in the resert'e or safety factor of inditadual joints about 


AOL sob, no 4, NOVEMBER 1948 


670 


T J FAIRBANK 


which we know so httle, 2) vanations in the speed and completeness of regeneration of the 
meniscus In this senes, the results of investigation by arthrography have been mconclusive, 
a knee ivith no changes whatever in the articular cartilage or bone was shown to have almost 
no replacement of the meniscus, whde another with ndge formation had fibrous replacement 
of the meniscus almost to the normal size Arthrograms also suggested that the ndge consists 
solely of bone and that the articular cartilage may still have an even and normally curved 
surface, because the thickness of the cartilage diminishes rapidly as the apex of the bone 
ndge IS approached It is worth remarking that m dogs, Bruce and Walmsley (1937) found 
that regeneration of an excised meniscus was still progressing and not yet complete even 
after five months, while Pfab (1927, 1928), Dietench (1931), and King (1936) found evidence 
of degenerative changes in the overlying femoral condyle 

SUMMARY AND CONCLUSION 

Changes in the knee joint after meniscectomy include ndge formation, narrowing of the 
joint space, and flattemng of the femoral condyle Investigations suggest that these changes 
are due to loss of the weight-beanng function of the meniscus Meniscectomy is not wholly 
innocuous, it interferes, at least temporanly, with the mechanics of the joint It seems 
likely that narrowung of the joint space will predispose to early degenerative changes, but a 
connection between these appearances and later osteoarthritis is not jmt estabhshed and is 
too indefinite to justif}^ clinical deductions 

My thanks are offered to Sir Harry Platt the staff of the Wmgfield-Moms Orthopaedic Hospital and 
in particular to Professor H J Seddon for much helpful advice to Mrs Crossley of the Photographic 
Department and Miss Robins of the X-ray Depsirtment for their patience and skill and to Professor Thom 
and Mr Lund of the Oxford University Engineering Laboratory for generous help in micrometric joint 
surveys 
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THE CONGENITAL DISCOID MENISCUS 
I S Smii Lii , East! KN Region, Scotland 

1 tout the De/iailnteiil of Oilhopacthc Suigciv Uinvcisity of St And)eu)s * 

Thirteen Iiundrcd nienisccctoniies, performed in the seven-year penod 1941-48, included 
t\\ent 3 -nine congenital discoid menisci liach specimen was photographed, preserved, and 
annotated, together \\ illi rclatu e clinical data 1 he material thus available for investigation, 
by comparison with any ]icrsonal senes hitherto desenbed, presents a unique opportunity 
for the study of an interesting anomaij' of development In this article the anatomical and 
pathological features will be described, the lesions classified, and certain conclusions drawn 
It is not projioscd to discuss the comparative anatomy of the menisci or the development 
of the knee joint That the menisci exist as cartilaginous discs at an early stage of 
development, and that the congenital discoid meniscus is due to occasional persistence 
of the foetal state, is not in question 

Classificatrou — Studj? of the specimens suggests that three types of congenital abnormality 
maj' be recognised, each wuth distinctive features, and each susceptible to charactenstic 
injunes corresponding to the anatomical tj'pe The classification is of course arbitrary, the 
tj'pes represent no more tlian stages of arrest of a natural process of development, and 
infinite variations arc possible The two extremes, “ gross abnormality ” and " approaching 
normal,” have been called — 1) pnmitive, and 3) infantile, a type somewhere between is 
desenbed as — 2) intermediate 


THE PRIMITIVE DISC 

If it IS accepted that the shape of a normal meniscus is the result of gradual absorption 
dunng the latter half of foetal life of the central part of an ongmaUy complete plate, then 
it IS reasonable to suggest that the more complete the disc, and the greater its breadth 
and thickness, the earlier the absorptive process must have ceased The distinctive feature 
of the pnmitive disc is not so much its size, which vanes within wide hmits accordmg to the 
age, sex, and build of the patient, but the lack of any suggestion that it was ever intended 
to be a meniscus (Fig I) The whole area where there is normally contact between the femur 
and tibia is filled in, so that, not only is there no point of direct contact between the bones 
but, the opposing articular surfaces are actively separated by fibrocartilage of a thickness 
which ma})- be as great as 6 millimetres The central free margin is thick, it is the shortest 
of aU three types and it stretches almost directly between the antenor and postenor central 
attachments The outline of the edge vanes in form It is often convex mth a small notch 
at each extremity 

Measttrement of the thickness of primitive discs — It has generally been assumed that 
the penphery of a congenital disc is thicker than that of the normal structure In order to 
learn whether or not this assumption was correct, and if so, whether it applied to all three 
types, each specimen was measured at the deepest point in the middle segment Of 
fifteen pnmitive discs, the thickest measured 9 75 nuDimetres, the thmnest 4 5 mifiimetres, 
and the average 7 6 milhmetres To compare these figures with the normal, thirty 
non-discoid lateral menisci, the subject of a vanety of different tears, were taken at random, 
the depth of the penphery was measured at the same point The thickest measured 10 5 
milhmetres, the thmnest 5 5 millimetres, and the average 7 5 millimetres 

In the pnmitive disc, unhke other vaneties of disc and the normal meniscus, the depth 
of the free central margin is of measurable thickness In the twelve specimens in which it 

* Paper lead at the combined meeting of the Anieiican British and Canadian Oithopaedic Associations 
June 1948 
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was undamaged the greatest depth recorded was 6 millimetres, the least 2 5 millimetres, and 
the average 3 5 mihimetres It should be noted that these measurements were made on 
preserved specimens m which the degree of shrinkage during preservation is unknown, so 
that they must not be accepted as accurate measurements of menisci in the normal state 
The}^ are, however, comparable with each other, and it is clear that there is no less mde 



Fig 1 



Fig 2 Fig 3 

Three types of congenital discoid meniscus 

The pnmiUve type (Fig 1) shons a complete disc mthout any suggestion that it was ever 
intended to be a meniscus the central zone and the short free central margin are thick 
The mtei mediate type (Fig 2) is less massive and less complete it is thinner to the point 
of transparency in the central zone The infantile type (Fig 3) approaches the normal 
differing in the greatly increased breadth of the middle segment 



variation in the depth of the peripheral nm of primitive discs than in normal lateral menisci 
Pnnutive discs do, of course, occur ivith a periphery which is thicker than the normal, but 
the average thickness of a number of specimens is no greater than that of a similar number 
of normal lateral menisci The comparative increase of thickness of pnmitive discs appbes 
to the central unabsorbed portion, and especially to the free margin, but not to the penphery 
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Injuries of the pumitive disc— As miRhl be expected, injunes of congenital discs are more 
extensn c and more unusual in the tlnck and complete primitive types than in those which, 
more closely resemble tlic noimal structure Ihe thick central part of these discs, being 
interposed between the femoral and tibial condyles, is subject to direct compression, as well 
as to the antero-iiostcrior and rotaton strains to which the normal meniscus is subject 
Tlie lesions corrcsjiond to tlie strains imposed, nameli 1) honzontal cleavage, resulting 
directly from the thickness and completeness of the disc, and 2) longitudinal and transverse 
tears siicli as nia\ be sustained by anj' lateral meniscus 

Hoiizontal chiu’aqc — Sjihttmg of the fibrocartilage in its transierse or narrow axis may occur 
in the normally shaped adult meniscus in sereral ways, for example when the centrallj^ 
displaced part of a longitudinal tear rotates in its long axis and is trapped between the 
condj les, or when two ojrjiosmg edges of a tear impinge on one another, as in the incomplete 
transverse tear of the lateral meniscus which has been desenbed elsevhere (Smillie 1946), or 
in a joint in which the accessor}^ supporting structures 
are so lax that the meniscus can rotate m its long axis 
None of these mechanisms can apply m the case of 
congenital discs The honzontal split is due to continuous 
movement of the supenor on the infenor surfaces While 
the supenor surface claims the normal accessory relation- 
ship to the momng femoral cond 3 de, the infenor surface 
IS fixed, relativel}^ firmlj^, to the tibial head (Fig 4a) 

Continuous flexion and extension moiement, aided by 
rotatorj^ movement, lead to a honzontal line of cleavage 
between the two surfaces (Fig 4b) That this explanation 
IS correct is proi'ed bj' specimens in which there is a 
space between the supenor and infenor surfaces, extending 
throughout a large part of the total area of the structure, 
and jfet in which external examination reveals no sign 
of injury in either surface The appearance is that of an 
empty cystic space within the substance of the fibro- 
cartilage (Fig 5) This is the earhest manifestation of a 
lesion which, wth the passage of time, becomes greatly 
modified by further wear and tear 

Longitudinal tears — Transverse tears of a pnmitive disc, 
complete or incomplete, are impossible, there is no 
concave margin to be stretched and torn Longitudinal 
tears, however, are common They are located usually on the infenor surface, closer to the 
central than to the penpheral margin In none of the longitudinal tears of pnmitive discs 
were both surfaces divided In this respect they differ from the longitudinal tears of 
ordinary menisci, and from those of the intermediate type to be desenbed later The 
penetration of one surface does, of course, produce an outside entrance to the plane of 
honzontal cleavage (Figs 6 and 14) 

Attenuation of the inferior surface of ihe disc — Continuation of the stresses which cause 
honzontal cleavage gives nse to gradual destruction of the fibrocartilage until a time is reached 
when the inferior surface is so attenuated that it is worn away (Fig 4c) The under-surface 
of such a specimen shows the onginal honzontal spht clearly defined at the margins of the 
crater which has been produced (Fig 7a) At this stage, contact between the condjdes 
IS prevented only by the thin supenor surface of the disc Judging by the number of specimens 
which show this particular feature, the thin membrane of this supenor surface appears to be 
resistent to further destruction for some considerable time 

Central hole in the disc — In the last stage both infenor and supenor surfaces are so worn 
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Fig 4 

Diagrammatic representation of 
the stages of honzontal cleavage 
a) the supenor and inferior sur- 
faces shift in relation to one 
another b) a line of clear age 
appears c) the inferior surface 
vears away d) r\ earing of both 
surfaces causes a central hole 
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Fig Sa "Fig 8b 


Horizontal cleavage in the primitive disc 

In the specimen shown in Fig 5 both surfaces are intact but a line 
has appeared within the substance of the fibrocartilage . it is outlined t>y s o 
introduced through a slit cut in the periphery (photograph vith transmitted 'S I 
Fig 6 shovs a specimen in which a short longitudinal tear has occurred on 
superior surface entering the line of cleavage The specimen in Fig 7a s ov 
wearing of the inferior surface permitting the femoral condyle to sink in o 
meniscus the superior surface of the same meniscus shows the 
the condyle (Fig 7 b) The specimen in Fig 8 shows wearing of 110*“ , 

producing a central hole the inferior surface shows the original line of cleavag 
the margins of the hole (Fig 8a) 
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away that there is a hole in the centre of the specimen (Fig 4d) The onginal line of cleavage 
can still be seen at the inaigins of the liole (Fig 8a) 

Summary of the four types of injury of primitive discs— The vanous stages of the 
lesion, and the ficqucncy of each stage in tins senes, may be summansed thus 1) a plane of 
cleavage ajipears in the substance of the fibrocartilage between the undamaged supenor 
and infenor sin faces (tw'o cases), 2) longitudinal tears are supenmposed, usually on the 
mfenor aspect (four cases), 3) the infenor surface is worn away and a shallow crater is 
produced (si\ cases) , 4) both infenor and superior surfaces are worn away, thus producing a 
hole in the centre of the disc (tw'o cases) 

Ridges on the surface of a primitive disc— Other imters have drawn attention to the 
presence of a ridge on the supenor surface of certain specimens and have discussed the 
relationship of this ndge to the '' snapping knee " This 
ndge, or iVavc, is said to have ansen in consequence of 
weight-beanng but no precise information has been offered 
as to the mode of ongm Ridges of sufficient degree to 
account for "snapping knee ’’ w'ere noted in two specimens 
in this senes The position vanes ^\hen there is a single 
ndge, it runs obliquely forw'ards and outw'ards from the free 

central margin to the penpherJ^ and it marks the division A B 



between a postenor facet w'here the femoral condyle lies in 
flexion, and an antenor facet where the condyle lies in 
extension When onl}' one recognisable facet is present, two 
ndges may exist, one in front and one behind the point 
occupied b}'^ the femur The question arises as to whether 
this ndge is elevated above the natural level of the onginal 
structure, heaped up by the action of w'eight-beanng as 
has been hinted in previous descnptions, or whether there 
IS some more simple explanation Measurements of the 
ndge, both at the penphery and at the central margm, 
show that it IS no higher than the onginal structure The 
explanation is afforded bj'^ the pathological changes in 
pnmitive discs already desenbed These ndges are due to 
W'eanng of the infenor surface which allows the supenor 
surface to sink, so that eventually a smooth hollow is 
produced for reception of the femoral condyle (Fig 7a) 
The ndges are no more than intact stnps of fibrocartilage 
iMoreover, and in further evidence that this explanation is 



C D 


Fig 9 ^ 

The cause of snapping knee ’ 
— A) relation of femoral condyle 
to the ndge in flexion B) relation 
of femoral condyle in extension 
C) the condyle has slipped over 
the anterior margin of a small 
disc lying horizontally in the 
postenor compartment D) the 
condyle has slipped over the 
anterior margin of a large disc 
flexed upon itself in the posterior 
compartment 


correct, they do not necessarily run transversely in the 

short axis of the disc Two parallel ndges of comparable height may sometimes be seen 
in the long axis of a thick specimen The significance is the same, they simply outline 
the medial and lateral borders of a depression produced by the femoral condyle 
Cause of the “snapping knee” — In this senes there were only four cases in which a 
congenital discoid meniscus was associated with the dramatic sign of “snapping knee ” 


(see Table I) The wnter has also had the opportunity of examining three other cases, 
two desenbed by Middleton (1936), and one seen before 1940 and not included in this 
senes The snap occurs as the result of sudden alteration m the usual relationship betw^een 
the meniscus and the femoral and tibial condyles, the actual sound being produced by 
backward or forward movement of the meniscus at the moment that the femoral condyle 


ndes over 1) the thick intact stnp of fibrocartilage which forms the antenor boundary 
of the facet produced by the femoral condyle, or 2) the thick antenor penpheral margin 
of the meniscus itself 
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It IS evident that no alteration in the accustomed relationship between the meniscus 
and the opposing condyles can occur until antero-postenor mobility of the memscus is 
increased much above the normal The deeper the femur smks into the substance of the 
fibrocartilage, the closer the meniscus must follow movements of the condyle, and the 
greater must be the subsequent stretching of both antenor and postenor penpheral attach- 
ments Eventually, perhaps because of some trivial incident which occurs when the 
knee joint is in a position just short of full extension, the condyle mounts the ndge, or slips 
over the antenor penphery, and drives the meniscus backwards This action completes the 
stretching, or even tears the antenor penpheral attachment so that the meniscus comes to 
he partly, or completely, behmd the femur (Figs 9b, 9c, and 9d) Return to the onginal 
position takes place at a point short of full flexion when the condyle mounts the ndge 
from the opposite side and dnves the structure forward again 

In two cases in this senes the snap was due to a ndge (Figs 9a and 9b) At operation 
the penpheral attachment was found to be stretched When it had been divided, the margin 

of the meniscus was seen appeanng just beneath the 



riG 10 


Inferior surface )f a pnmiti\e disc 
vhich lay flexed acutely upon itself 
behind the femoial condyle in exten- 
sion the anterior penpheral attach- 
ment u as completely tom Note the 
grooie corresponding to the apex of 
the cur\ e 


femoral condyle Traction on the penphery, or 
further flexion of the joint, made the meniscus shp 
forv'ards so that the femoral condyle lay in the large 
postenor facet 

In the other two cases a snap was produced by 
the cond 5 de shpping over the thick antenor margin so 
that the memscus lay behmd the femoral condyle 
In one, the penpheral attachment took the form of a 
transparent film of tissue stretched over the articular 
surface of the tibial table, the meniscus was small 
enough to he honzontaUy behmd the condyle (Fig 9c) 
In the second, the penpheral attachment was 
completely tom, in this case the disc was so large 
that it could not be accommodated except when flexed 
acutely upon itself behmd the femur (Fig 9 d) The 
specimen showed a deep funow which corresponded 
to the apex of the curve (Fig 10) 

Other sequelae of horizontal cleavage — Three 
primitive discs, each vuth honzontal cleavage, were 
discovered in the course of other operations two 
dunng routine examination of a jomt after removing 
a tom medial meniscus, and one in the course of an 


operation for osteochondritis dissecans involving the medial femoral condyle Could there 
be any assoaation between these conditions’ In two cases of injury of the medid 
meniscus the lesion was not the usual longitudinal tear, it was an injury of the type which 
IS associated i\ith recurrent incidents in an unstable joint In the third case, osteochondritis 
of the medial femoral condyle was due to impingement of the tibial spine It is not unlike y 
that all three lesions were the direct result of instability due to honzontal cleavage in 


thick, weight-beanng, lateral meniscus 


THE INTERMEDIATE DISC 

It IS dithcult to define the intermediate t}^pe of congenital discoid meniscus The ^ 
suggests that it hes midway between the pnmitive and infantile types of disc, but undou 
it resembles the pnmitive type more closely, so much so that it might be regarded as 
type rather than a separate vanet}^ The pnncipal difference is that it is less massive, 
complete, and much thinner m the central zone (Fig 2) The central margin s 
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No 

Sc\ 

Agi 

Side 

\n ilomii. il 
t\ pc 

Outstamling features of the lesion 

Cystic 

degen- 

eration 

1 

M 

IS 

K 

PrimUue 

Horizontal clci\ ige superficial longitudinal tear 
of the inferior surface 

Yes 

2 j 

M 

33 

L 

' 

Horizontal clca\ age surfaces undamaged 

— 

3 

M 

21 

h ! 

1 

Intermediate 1 

No ob\ lous lesion 

— 

4 

M 

31 

I ‘ 

I’ninituc ' 

1 

No obvious lesion 

— 

5 

iM 

25 


Infantile 

Posterior peripheral longitudinal tear 

Yes 

6 

M 

27 

1 

1. 

Pnmilnc | 

1 

1 

Horizontal cleaaagc inferior and superior superficial 
tears resulting in a hole in the centre 

— 

7 

M 

33 

R ' 

I 

Infantile 

Incomplete oblique tear 

Yes 

S 

iM 

20 

L 

Primitn c 

Horizontal cleavage anterior peripheral detachment 

Yes 

9 

M 

29 

R 

Pnmituc 

Medial cartilage Horizontal cleavage whole inferior 
surface worn away 

Yes 

10 

M 

20 

L 

Pnmituc 

Horizontal cicaiagc anterior and posterior ridges result- 
ing from wearing away of inferior surface posterior 
peripheral detachment 

— 


M 

21 

L 1 

1 

Intermeliate 

Anterior longitudinal tear 

— 

12 

JI 

30 

R 

Pnmituc 

Horizontal cleaiagc both surfaces worn away resulting 
in a hole in the centre 

— 

13 

iM 

25 

1 

R 

Primitne 

Horizontal cleavage anterior peripheral 
longitudinal tear 

— 

m 



B 

Infantile 

Incomplete oblique tear 

Yes 

15 

F 

25 

L 

Pnmitue 

Horizontal clea\age single ridge resulting from wearing 
aw ay of the inferior surface 

— 

16 



B 

Infantile 

Incomplete oblique tear 

— 

17 




Primitive 

Horizontal cleavage under-surface worn away 

— 

18 

]M 

36 


Intermediate 

Posterior longitudinal tear 

— 

19 

M 

17 

L 

Infantile 

Structure undamaged torn from all peripheral attach- 
ments in the course of dislocation of knee 

— 

20 

M 

14 

L 

Primitive 

Horizontal cleavage superficial longitudinal tear 

of the inferior surface 

— 

21 

M 

51 

L 

Primitive 

Horizontal cleavage inferior surface worn away 

Yes 

22 

M 

17 

R 

Intermediate 

Posterior longitudinal tear 

— 

23 

F 

20 

R 

Intermediate 

Anterior peripheral detachment 

— 

24 

M 

26 

L 

Intermediate 

Posterior peripheral detachment and posterior 
longitudinal tear 

— 

25 

M 

26 

R 

Primitive 

Horizontal cleavage superficial longitudinal tear 
of the superior surface 

Yes 

26 

M 

19 

L 

Infantile 

Incomplete oblique tear 

Yes 

27 

F 

15 

R 

Primitive 

Horizontal cleavage anterior portion inferior surface worn 
away gross stretching anterior peripheral attachment 

— 

28 

]\I 

16 

R 

Intermediate 

Structure undamaged gross stretching of the 
posterior penpheral attachment 

— 

29 

M 

16 

L 

Intermediate 

Posterior penpheral detachment and posterior 
longitudinal tear 

— 


In Cases 10 15 23 and 27 there was the dramatic sign of snapping knee which made pre-operative 
Qiagnosis easy The correct diagnosis was also made before operation in Case 29 (w hich was the second knee 
>n a bilateral case) and in Case 26 where success w as attributable to no more than intelligent anticipation ” 
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notches, one behind the antenor central attachment and one in front of the posterior central 
attachment Between the notches is a convex area directed towards the centre of the joint 
But the characteristic of this type is not so much the outhne of the free border, which may 
be seen also m the pnmitive variety, as the thinness of the border, even to the pomt of 
transparency, a feature which is present, if in lesser degree, throughout the whole central 
region This in fact is the type, and the only t 3 rpe, to which the vague words so often 
used, " thin and transparent on the medial border,” actually appty The depth of the 
penphery of eight such specimens varied between 5 and 6 rmlhmetres The nm was thus 
less deep than the normal average 

Injuries of the intermediate disc — The charactenstic injury sustained by congemtal 
discs of the intermediate type is a penpheral or evtra-penpheral longitudinal tear Five 
specimens showed postenor lesions In four it took the form of a longitudmal tear 
Two of these also showed postenor penpheral detachment (Fig 11) In the fifth case 



Fig 11 Fig 12 

Intermediate discs showing posterior longitudinal tears 

Fig 11 shovs a specimen mth posterior peripheral detachment and postenor 
peripheral longitudinal tear Fig 12 shows a longitudinal tear entenng at the 

posterior notch 


the postenor penpheral attachment was markedl}^ stretched Two showed antenor 
lesions, one taking the form of a longitudmal tear, and one a complete detachment of the 
antenor segment In one case there was no ob\aous injur}'^ In no specimen was there evidence 
of a compression lesion of the central zone such as was seen in the pnmitive disc It appears, 
therefore, that injunes sustained bj^ congemtal discs of the intermediate tjT® correspond 
more or less exactly to the usual injunes of normal lateral menisci The intrusion of a thin 
central zone betv een the femoral and tibial condyles does not appear to exert any influence 
on the type of injurj sustained 


THE INFANTILE DISC 

In some respects this type resembles the meniscus as it exists in the fuU-term foetu 
It IS the vanet 3 of congenital abnormality which most nearly approaches the normal 
differing onty in the very greatty increased breadth of the middle segment One o 
charactenstic features of the normal lateral meniscus is the uniformity of breadth o 
antenor, nuddle, and postenor segments Nevertheless, there is often increase in the 
of the middle segment which is considered to he within the bounds of normality On y c ^ 
in which this increase was unmistakably abnormal have been included in this group S 
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ihl conginum discoid Mrmscus 

There were si\ sucli cases ihc clcntii of iii, i 

6 nnllunelres, tlic a^e,age wsas 8 m.lh„,el:cs The^pennr™'^ ^ ^ niilhmetres and 

the normal axcragc T],e fibrocartilage tapers to Vsh than 

structure tapers to a slrarp crescentic edge, as in the normal 

Injuries of the infantile disc— The normal 1 .e^roi 

penpheral and cxtra-penplieial longitudinal ‘toarf buT'T'' f only to the usual 
incomplete transverse or oblique tefr (Smillie Ihic) Vt 7" 

lateral side foi the reason not only that the meniscus ”i Particular injury occurs on the 

of a smaller circle than its medial counterpart Th, f ^^"tt it is a segment 

concave margin is hkeh to cause a transA‘eise teTr ‘'"ll T l straighten the 

such a tear w-ould be greatei in the infantile tm. r / 7 expected that liability to 
Jess 111 a position to wathstand strains w-h,ch tend to 

and postenor segments Four of the six SDenm the distance betw een the antenor 

tlie SIX specimens demonstrated this lesion (Fig 13) There 



Fig 


Infantile and Piimitive discs with tears 

pn^mUne'di'sc incomplete oblique tear Fm 14 sh( 

P m.tne disc ^nth surface split entering horizontal cleavage and muftiple cv 

the penpheral zone 


s a 
in 


Jiad beL"tom fro°m penpheral longitudinal tear, and one in which the meniscus 

Twn r , postenor penpheral attachment meniscus 

ordinaty^ITeratm^xLi'CrrTt Jias already been stated that thirty 

tile depth of tb n general coUection for the purpose of compann? 

tile antenor middle and n^st ^ types-one m which 

was either a'lonmt h """f segments were of uniform breadth and w^here the lesion 

in which the "" penpheral detachment of the postenor segment, and one 

^nvanabVan Zn , /T' the lesmn w^as almost 

discs to which the™^^ ^ transverse tear Companson between these menisci, and the six 

"lore than outst Z""" clear that they w^ere no 

breadth IS hable to“f r abnormality of 

recorded a. ™ particular injury It is thus evident that the six cases nnv 

frequency mth\vh'^‘th^ **'' infantile type do not represent a true picture of the 

'tee analomieal ™etLs *>’' "“I ™Pnrtn"l of the 
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COMPARISON OF ANATOMY AND PATHOLOGY WITH 
PREVIOUSLY REPORTED CASES 

From the descnptions and illustrations which have been pubhshed in earher articles 
it is clear that man}'^ specimens on record correspond closely to the primitive and mtermediate 
tjrpes here descnbed It is e^adent also that the infantile type of disc has been recognised 
as a congemtal abnormahty for example, BeU Jones (1935) illustrated a typical specimen 
shoving the charactenstic incomplete obhque tear 

The cunous vaneties which have been descnbed m some earher papers have not been 
seen There has been no case of antenor and postenor horns joined by fibrous tissue as 
recorded b}'^ Naughton Dunn (1934) , or of reversed disc, absent postenor half, or free margins 
m unusual positions, as recorded by Fairbank * (1937) It is difficult to explain such entities 
on embrjmlogical grounds Some may be freaks, but it seems probable that most of them 
vere extraordmar}'' examples of the effects of injurj'^ on pnrmtive discs For example, the 
“ reversed disc ” and those vuth a " hole in the centre,” descnbed by Faubank (1937) and 
]\Icj\Iurra 3 ^ (1942), almost certainty represent the late stages of horizontal cleavage The 
“ absent postenor half,” and " free margins in unusual positions,” are examples of penpheral 
detachments known to be common in the congemtal abnormaht}'^ 


ASSOCIATION OF CONGENITAL DISCS WITH CYSTIC DEGENERATION 

The association of C 5 ^stic change vuth congenital malformation has been recorded 
b 3 OUerenshaw (1935), Herzmark (1936), Ober (1939), Meekison (1940), Kulowski (1940), 
and Kulowski and Rickett (1947) In this senes nine specimens were the subject of 
cistic degeneration, this bemg the diagnosis which led to operative mterv^ention Cj^stic 
changes occurred m five pnmitive discs (Fig 14), including the one example of medial 
disc (Figb 15, 16a, 16b,) and m four infantile discs This is not the occasion to discuss the 
etiolog} of meniscus C 3 'sts The vTiter holds the view that the 3 ^ are traumatic in ongm If it is 
correct to beheve that congenitall 3 '’ abnormal menisci are even more \Tilnerable to mjuty than 
normal menisci, it might reasonabl 3 ^ be expected that the incidence of C 3 ''stic degeneration 
V ould also be higher The statistics of this senes of cases cannot estabhsh proof, but thej^ 
suggest that this may be true In a total of 468 lateral meniscectomies, 105 showed cystic 
degeneration- — namel 3 f 22 per cent In twent 3 ^-eight lateral discs, eight showed C 3 'stic 
degeneration — 28 per cent 


DISCOID MEDIAL MENISCUS 

Until 1945, when Dvyer and Ta 3 dor’s case was descnbed, there appears to be no record 
m the literature of a discoid medial meniscus It was accepted that the anomaly occurred 
only on the lateral side of the joint The only case which the ^^Tlte^ has seen was operate 
upon in 1943 and reported m 1946 This specunen, and the one described by Dvyer and 
Taylor, were both discs of the primitive t 3 q»e It is thus eiudent that congenital malformations 
of the discoid t3-pe ma 3 occur in either meniscus, but that persistence of the embr 3 mnic state 
on the medial side is ver 3 ^ rare 

Injuries of the discoid medial meniscus— The single specimen available for examination 
had ongmall 3 ^ been the subject of horizontal cleavage but almost the entire inferior sur^^ 
had worn away, leamng emdence of the primary lesion only at the anterior hal o 
periphery (Fig 16b), the supenor surface was undamaged (Fig 16a) In addition o 

* By courtesy of Sur Thomas Fairbank the -uTiter has been permitted to examine the clinical n 
original drai\angs of his fifteen cases three of ■^^hlch A\ere bilateral 
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Itsion of the substance of the fibrocaitilaf^i there was cystic degeneration and this was the 
diagnosis uith uliicli the patient came to ope i at ion (hig 15) Unfortunately the exceptional 
nature of tlie case was not ajipicciated at tin beginning of the operation and no care was 



Fig 15 

Clinical appearance of the knee m a case of discoid 
medial meniscus with cystic degeneration 




Fig I6a Fig 16b 

Disc removed from the knee joint shown in Fig 15 Fig 16a shows the 
undamaged superior surface Fig I6b shows the inferior surface it is worn 
away the original horizontal cleavage is seen at the periphery (The cy st has 
been removed from the specimen ) 


taken to preserve the attachment of the cystic mass to the meniscus, it was located at the 
junction of the anterior and middle thirds of the penpherji In the case reported by Dwyer 
and Taylor (1945) the photograph and accompan 3 ang descnption indicate that there was 
honzontal cleavage of the disc wth also a longitudinal tear on the supenor surface 
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SUMMARY 

1 A personal senes of twenty-mne discoid menisci is reviewed 

2 Three anatomical types are recognised and descnbed 

3 The charactenstic lesions incurred each type is recorded 

4 The anatomical and pathological features of the specimens are compared with those 
of cases previously recorded 

5 A discoid medial memscus is descnbed, and compared wth the onlj^ other specimen 
known to be recorded in the literature 
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SOME ANATOMICAL DETAII.S OF THE KNEE JOINT 

R J L\si, loNiioN, England 

Lcctuici III hiafoniy hiatomicnl Cuialoi and Bland Sutton Reseat ch Scholar 
Royal Collrgi oj '^iii^iots of Bnt^land 

In curient texts, descriptions of tlie knee joint lack piccision in certain details, and it 
IS believed that revision of tlie anatomj of this important joint might be of value It is 
proposed to gue an account of the true capsule of the joint, the accessor} ligaments, and 
the attachment of certain muscles 


CAPSULE AND ACCESSOPY LIGA.MENTS 


In order to appreciate the arrangement the cap.^ule and ligaments of the knee joint 
it is advisable to consider the joint in the foetus, and trece the changes which occur during 
de\elopment of the adult structure In the foetus the joint is a simple diarthrodial structure, 
the cajisule being attached around the articular surfaces including that of the patella The 
upper end of the fibula articulates witli tbc femur and the conjoined honzontal surfaces of 
the tibial plateau and upper end of the 


fibula are surrounded b}'' a simple tubular 
capsule which is attaclied at its upper 
circumference round the articular surface 
of the femur The capsule is interrupted 
antenorly b} a gap, to the margins of 
which the articular surface of the patella 
is attached At this stage the joint alread}' 
contains the two menisci 

Lateral ligament of the knee joint — 
As a result of the different rate of growth 
of tibia and fibula, the fibula is excluded 
from the knee joint, its upper end sinks 
below^ the tibial plateau and articulates 



Lateral ftgamenc 
Popitteus tendon 
Arcuate Irgamenc 


Fig 1 


with the tibia at the supenor tibio-fibalar pophteus att-iched to the 

S3movial joint The head and styloid lateral meniscus 


process of the fibula puU dowm with them 

a prolongation of the original capsule The margin of the tibia from which capsule is lacking 
(hating been ‘‘ stolen ” from it by the fibula) is that part over w'hich the tendon of pophteus 
passes This part of the capsule is the short external lateral ligament of old terminology , m 
current Bntish terminology it has no name It might be described as the deep part of the 
lateral ligament of the knee joint It represents part of the true joint capsule It is attached 
above to the lateral epicondyle of the femur and below to the stjdoid process and medial 
(tibial) border of the upper surface of the head of the fibula Its free posterior border, lying 
over the pophteus fascia and firmty adherent thereto, constitutes the arcuate ligament (Fig 1 ) 
The arcuate ligament is attached firmly tow'ards its upper end to the posterior arch of the 
lateral meniscus Morphologically, the long external lateral ligament of old terminologj (or 
the lateral ligament of the knee joint of current terminologj^ may be the degenerated tendon 
of peroneus longus (Bland Sutton 1884, Wheeler Haines 1941) It anses from the lateral 
epicondyle of the femur, in continuity with the upper part of the short external lateral ligament 
already described It is inserted into the upper surface of the head of the fibula, lateral to the 
deep part (Fig 1) Betw'een them the deep part of the tendon of biceps femons is inserted, 
thus separating them at the head of the fibula The long external lateral ligament (lateral 
ligament of current terminology) diindes the tendon of biceps into superficial and deep parts 
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Adductor 

magnus 


Medial 

meniscus 


Medial ligament of the knee joint— Like the lateral ligament, the medial ligament possibly 
consists of two, morphologically distinct, parts The deep part, named in old terminology 
the short internal lateral hgament, has no name in current Bntish terminology It is part 
of the capsule of the joint It is attached to the articular margins of the femur and tibia on 
their medial aspects and is continuous with the capsule of the knee joint in front and behind 
It is attached intimately to the medial meniscus The superficial part, which is by far the 
larger and the more important, anses below the adductor tubercle from the medial epicondyJe 
of the femur and is inserted mto the medial condyle of the tibia, and into the postenor part 
of its subcutaneous surface for a distance of one handsbreadth below the level of the knee 
joint It is a broad, flat, triangular structure, and is very strong Its antenor border is 
vertical, but its postenor border is oblique in opposite directions above and below the joint, 
so that the ividest part is over the medial meniscus (Fig 2) Posteriorly it overlaps the 
deep part (short internal lateral hgament descnbed on page 683), and m this situation its 

fibres are attached firmly to the medial meniscus, 
its antenor border is free of attachment to 
the meniscus According to Bland Sutton (1884) 
the antenor vertical part is, morphologically, the 
degenerated tendon of adductor magnus The 
hamstnng part of adductor magnus (the presemi- 
membranosus muscle of Comparative Anatomy), 
which IS innervated by the sciatic nerve, is 
inserted into the adductor tubercle From this 
point downwards it is represented by the vertical 
part of the medial hgament of the knee joint The 
deep or capsular, and the superficial or tendinous, 
parts of the medial hgament of the knee jomt are 
fused into a single structure above, but they are 
separated below by an e\pansion from the semi- 
membranosus tendon which passes forwards 
between them (Fig 3) This is the expansion 
which is often descnbed as being inserted into the 
medial meniscus, m our expenence it is mserted 
only mto the tibia Still lower, the medial hgament 
IS separated from the tibia by the passage beneath 
it of the medial infenor genicular vessels and 
nerve Strong retinacular fibres from the medial 
border of the patella curiae towards the antenor border of the upper part of the medial 
hgament (Fig 2) In flexion of the joint the antenor edge of the medial hgament passes 
backwards, thus exposing a greater extent of the medial meniscus 

Tension of the ligaments — Both medial and lateral hgaments of the knee joint are taut m 
extension, their upper attachments being placed behind the axis of rotation of the femoral 
condyles They are relaxed m flexion In flexion, moreover, a smaller surface of the 
femoral condyles is m contact with the tibial plateau These two factors are responsible for 
the greater degree of mobility of the joint in flexion, wiz , rotation and passively induced 
adduction and abduction The state of the cruciate ligaments in flexion contnbutes to 
this increased mobility (vide infia) 

Foetal capsule m the adult joint — Between the medial and lateral hgaments, across the 
front of the jomt, the foetal capsule is still present with its circular gap fiUed by the articu ar 
surface of the patella From the lower margin of the pateUa to the antenor margin ^ ® 
plateau of the tibia the capsule is separated from underlying synovial membrane by a pa 
of fat which herniates into the joint and raises a median fold called the Iigamentum mucosnin, 
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The medial hgament of the knee joint 
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extending into tlio joint as fai as the .intciioi sm faces of the cruciate ligaments Two alar 
folds extend, one on each side of the hguiiditum mucosum riiey have no morphological 
significance Tlie statement that tlicy an* rihcs of intra-articular septa is wrong There 
IS no e\idence tliat piiniitive septa e\ci ixistecl in any veuebrate knee joint (Wheeler 
Haines 1041) llie original capsule abort the jiatella, between it and the femur, perforates 
ulieii the infant walks and thereafter coinniumcatts with a large suprapatellar bursa lying 
deep to the qiiadricejis tendon, and in the adult hmb extending a handsbreadth above 
the joint 

Thus the foetal cajisule is still present in the adult joint it has two gaps, one allowing 
the pojihteus tendon to emerge, and the other communicating w ith the suprapatellar bursa 
Other gaps m the capsule for communication with bui'-ac may occur, but they are incon- 
stant The added ligaments prorided b\ the pi \ logeneticallr degenerated tendons of 


adductor magnus and peroneus longus, the mi dial and lateral ligaments respectively, 

greatlj'^ strengthen the joint Posterioilj tin ^ 

joint IS also reinforced, an expansion from /, i 

the tendon of insertion of semimembrano‘'U-> / I 

extends upwards and lateralh across the ' .A 

, Tendon of tht 'iA 

postenor part of the true capsule This is $em nierrbranosu fr,i' ) < . ("A 


the oblique postenor ligament of Winslow', its 
upper attachment is to the lateral condjde 
of the femur and the intercondjdar notch, 
rather abor'e its margin, so that a prolongation 
upw’ards of sjmovial membrane encroaches a 
little on the pophteal surface of the femur 
Loose bodies may lodge here, and elude dis- 
covery at operation The oblique postenor 
hgament is a thick rounded cord of great 
strength (Fig 3 — The figure does not show 
several irregular prolongations which extend 
from the hgament to the pophteal surface of 
the femur and give nse to a fenestrated 
appearance above the main ligamentous band) 

INTRA-ARTICULAR STRUCTURES 




Attachment of 
medial ligament 
to the meniscus 


\ 't/ 


'iVi/ 



Fascia over 
popht^us 


••Tihf.u ' 


Oblique 

posterior 

ligament 


Popliteus 

muscle 


Cruciate ligaments — The cruciate hgaments 
consist of a pair of very strong bands con- 
necting the tibia to the femur, and they he 


Tig 3 

Postenor aspect right knee joint Dotted 
line indicates attachment of soleus 


Within the capsule of the knee joint but not within the synovial membrane It is as though 
they had been herniated into the synovial membrane from behind, carrying forw'ard over 


themselves a fold of synovial membrane which invests their anterior and lateral surfaces, 
but leaves their posterior surfaces uncovered except supenorly They are named from their 
tibial ongins, and cross like the limbs of the letter " X ” They are essential to the 
stability of the knee joint The anterior cruciate hgament is tense in extension, tlie 
postenor tense m flexion, but neither is really lax in any position of the joint Lateral 


rotation of the flexed tibia unwinds them , medial rotation winds them up 


Medial and lateral menisci — The menisci consist of fibrocartilage, curr'ed in shape and 


Wedge-shaped in cross section They are avascular except for a narrow' zone at their points 
of attachment (Davies and Edw'ards 1948) The medial meniscus is attached to the tibia 
at its anterior and postenor horns bj' fibrous tissue, elsewhere the circumference is attached 
strongly to the capsule and postenor part of the superficial medial hgament of the knee 
joint (Fig 2) The lateral meniscus is likew'ise attached to the tibia at both horns in addition 
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its postenor hom is slung by fibrous tissue “ ligaments ” to the femur The shngs are 
attached to the medial condyle of the femur, in front and behind the attachment of the 
postenor cruciate hgament, forming the hgaments of Humphry and Wnsberg respectively 
(Figs 4 and 5) These hgaments are strong structures, especially the latter, and it is 
unfortunate that their names should have been dropped from current Bntish nomenclature 

The lateral meniscus is thus fixed at 
its horns, but elsewhere it is freely 
mobile, being separated from the deep 
part of the lateral hgament (capsule) 
of the knee joint by the tendon of 
pophteus (Fig 1) Firm attachment of 
the arcuate hgament to the meniscus, 
and attachment of the upper fibres 
of the pophteus muscle to the arcuate 
hgament and meniscus, ensure back- 
ward dravnng of the postenor arch of 
the meniscus in medial rotation of the 
flexed tibia It is the momng back- 
wards of the meniscus in medial 
rotation of the leg which rounds off 
the postenor edge of the lateral 
tibial cond 3 de, and not the tendon 
of pophteus, as stated in most 
current texts 



MOVEMENTS AT THE KNEE JOINT 

Flexion of the joint is limited b}' the soft parts behind, extension is hmited by tension 
of the mf dial and lateral hgaments, and the antenor cruciate hgament FuU extension is 
accompai led b}' lateral rotation of the tibia, a movement which is to some degree passive, 
resultmg parti) from the shape of the articular 
surfaces (tl lateral femoral cond 5 de being shorter 
than the medial, so that it is " used up ” first) 
and parti} irom the pull on the tibia of the lowest 
fibres of ^ astus lateralis In flexing the joint 
from this locked position the pophteus begins 
the movement bt medially rotating the tibia 
Pophteus, and the lowest fibres of imstus lateralis, 
are thus antagonists 'When the joint is flexed, 
medial and lateral rotation of the tibia are per- 
formed by the hamstnngs The freedom which 
allows this rotation of the tibia results from 
relaxation of the medial, lateral and antenor 
cruciate hgaments, greater mobihty also results 
from the fact that a smaller femoral surface is 
in contact ivith the tibial plateau in flexion In 
this flexed position the postenor cruciate ligament 
IS taut and it forms the axis around which the 
tibia rotates on the femur In flexion and extension the menisci, fixed to the ti la, mo^^ 
Math it on the femur In rotation of the tibia in the flexed position the menisci, especia^^^ 
the lateral, move vath the femur on the tibia This is a charactenstic feature o a 
fibrocartilages in ivhich two separate, but often simultaneous, movements ta e p ace 
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Fig 5 

Interior of left knee joint from behind 
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example the Icmporo-miuidibular jojiit \\ hjc Ji lias gliding movement in its upper compartment 
and true hinge movement in its lower, and the sterno-clavicular joint which permits up and 
down movement of the clavicle in the latcial compartment, and horizontal or rotary move- 
ment in the medial compartment It is substantially true of the knee joint that flexion and 
extension take place in the upper conijiartnitiit wdnlc rotation takes place in the lower 
The menisci also jilay an imjiortant part m 
spreading the lubricating film of s3movial fluid 
(MacConaill lh‘Il) 


MUSCLE ATTACHMENTS NEAR THE 
KNEE JOINT 

Careful dissection sliow-s that some accepted 
descriptions of muscle attachments in the region 
of the knee joint are inaccurate 

Quadriceps femoris — The four components 
of this muscle are inserted into a tnlaininar 
quadneeps tendon Antenorly, the rounded 
tendon of rectus femoris flattens immediatelv 
abo\ e the patella, and forms the antenor lamina 
which is inserted separatelj^ at the antenor 
edge of the upper border of the patella In the 
middle of the thigh, contiguous surfaces of the 
rectus femons and vastus intermedius are each covered by a shining aponeurosis The 
aponeurosis w'hich covers the surface of vastus intermedius is continued dowmwards as the 
deepest lamina of the quadneeps tendon , it is inserted into the postenor edge of the upper 
border of the patella The intermediate portion of the tendon is a lamina formed by 
confluence of the central edges of the vastus lateralis and vastus mediahs The lowermost 
fibres of vastus mediahs, almost honzontal in direction, do not contribute to the quadneeps 
tendon They are inserted directly into the side of the patella, and exert an indispensable 
influence in preventing lateral displacement of the patella dunng contraction of the 
quadneeps It is these low'ermost fibres of vastus mediahs which atrophy so rapidly m 
affections of the knee joint such as acute synovitis The ligamentum patellae is inserted 
into the tibia over the smooth, rounded part of the tubercle of the tibia— the part, that 
IS, which IS on the epiphysis The area is limited above by an oblique groove which 
recewes a very substantial portion of the ligamentum patellae (Hughes 1946) The infra- 
patellar bursa lies, not over the smooth part of the tubercle, but over the rough, pitted 
antenor surface of the head of the tibia immediately below the transverse ligament (Fig 6) 

Biceps femoris— The tendon of biceps is not “ split ” by the lateral ligament of the knee 
joint It wraps around the postenor part of the lateral hgament , the deep part of the tendon 
lies betw'een the lateral hgament and the true capsule of the joint (between the long and 
short external lateral hgaments of old terminology) The superficial part of the tendon of 
biceps wTaps around the superficial part of the cord-hke long external lateral hgament, and 
it IS attached to the lateral margin of the head of the fibula and sends an expansion across 
the supenor tibio-fibular joint to the tibia 

Pophteus— From the rounded tendon of ongin the fan-shaped muscle emerges beneath the 
arcuate hgament and diverges tow'ards its insertion on the popliteal surface of the tibia 
Although seldom desenbed, it is true that a vei^'^ substantial portion of this muscle anses 
not from the tendon of pophteus but from the arcuate hgament itself Some of the uppermost 
fibres actually arise from the lateral meniscus, a fact which has been noted m v erj' few texts 


Infrapatellar bursa 



Patellar 

ligament 

(split) 


Fig 6 

Antenor aspect of the head of tibia 
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Sloreover, the muscle fibres which truly leave the tendon and pass beneath the lower part of 
the arcuate hgament are firmly adherent thereto (Figs 1 and 3), their attachment to 
the arcuate hgament draws the muscle up m a sinuous manner which disappears when 
the arcuate ligament is itself dissected away Consequently the true attachment of 
pophteus cannot be made out when the muscle is " cleaned ” for a museum specimen 
Protection of the lateial meniscus from injury — It is suggested that the attachment of pophteus 
to the lateral meniscus (both directl}?, and indirectly by way of the arcuate hgament) is the 
pnmar^^ factor in protecting the meniscus from injurj'- It is not the mobihty fer se of the 
lateral meniscus which makes it relatively immune from injury, but rather the conti oiled 
mobiht)^ gained b)' the hgaments of Humphry and Wnsberg and, especially, the pophteus 
muscle In flexion of the knee joint a smaller surface of the femoral condjde articulates 
ivith the tibial plateau, consequently the menisci are not likely to be nipped between the 
articular surfaces dunng uncomplicated flexion But in the flexed position, when lateral 
rotation of the femur on the tibia takes place (around the axis of the postenor cruciate 
hgament) the lateral femoral cond 3 'le glides postenorly along the lateral articular surface of 
the tibia It does not push the postenor arch of the lateral meniscus out of the way, the 
meniscus is actively pulled away by the pophteus muscle and by the puU of the hgaments of 
Humphry and M’nsberg It is not the tendon of pophteus but the lateral meniscus which 
be\ els the postenor margin of the lateral tibial condyle The S 3 movial membrane is prolonged 
from the joint as the pophteus bursa, which lies deep to the muscle, between it and the 
tibia It often communicates with the supenor tibio-fibular joint Fixation of the postenor 
surface of the pophteus muscle to the arcuate ligament precludes the formation of any bursa 
on the superficial aspect of the muscle It is possible that the pnmary ongm of the muscle 
Mas from the fibula and that its ascent to the femur in man is a secondary event (Taylor 
and Bonnej'' 1905) 

Soleus — The tibial ongm of soleus is usually stated to be the soleal hne and the middle 
third of the medial border of the tibia ActuaUj the muscle has a much more generous ongm 
Only the strong aponeurosis on the deep surface of soleus anses from the soleal hne It ivili 
be seen that this hne has two ndges — one above and one beloM' To the upper ndge is 
attached the pophteus fascia, denved from the semimembranosus tendon, to the lower 
ndge the aponeurosis on the deep surface of soleus is attached The fleshy fibres of 
soleus anse from an area above the soleal hne on the pophteus fascia (Fig 3) 

Ilio-tibial band — As is M'ell knoMui the fascia lata attaches around the tibial condyles Less 
generally appreciated is the fact that the nbbon-hke condensation M'hich constitutes 
the ihO'tibial band is received into a smooth non-pitted facet M'hich stands out prominently 
on the front of the lateral tibial condjde This facet marks the insertion, therefore, of 
three-quarters of the gluteus maximus muscle m addition to the tensor fasciae latae (Fig 6) 

Acknowledgment — The author vishes to express his appreciation of the riork of the Prosector to the 
College of Surgeons D H Tompsett, Ph D i\ho not only made many of the dissections (whic n 
incorporated into the Human Anatomy Section of the Museum) but also drew the illustrations 
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FROM AN ATLAS OF GENFR\L AFFECTIONS OF THE SKELETON 

5 DYSCHONDROPLASIA 
Synonyms — Ollier’s disease. Multiple enchondromata 

11 A ThOM\S FviRBVNk LdNDON, ENGLAND 


Dyschondroplasia is a somewhat rare de\elopment'il error charactensed by rounded 
masses or columns of unossified cartilage in the metaph\se‘s and diaphyses of certain bones 
It was first dcscnbed and named b}' Olliei in 1900 *\n admirable rcMew of the subject w'as 
published m 191”) by Hunter and lies 

It IS often linked with diaphj'seal aclasis as pointed out in the section dealing with 
that affection, the two conditions being regarded as variants of the same fundamental 
developmental error This may lead to confusion ■” Inch is quite unnecessary though both 
result from a fault of the epiph 3 'seal line, ne<ts of cartilage becoming misplaced instead of 
being calcified and ossified in the normal manner, the\ aie i adiologicallv and in other ways 
quite different and m the vast majont} of cases aie readily distinguishable In the 
condition to w'hich the author prefers to confine the term d} schondroplasia, masses of 
cartilage are found inside the metaphjses, the lesions being essentially endosteal and not 
projections on the surface, as are exostoses 

Hereditary and familial influences — These influences plav no part in the incidence of 
dj'schondroplasia as they' do so commonly m diaphy^sial aclasis 

ScA— Both sexes are affected, males rather more frequently than females (Stocks and 
Bamngton 1925) 

Age— The diagnosis is usuaUy made in childhood in exceptional cases the shortness of an 
affected limb may be noticed at birth 

Etiology — The cause is unknown it is said to act between the fourth and eighth months of 
foetal hfe (Speiser 1925) but there seems to be no doubt that in many cases it must have 
been active at a later date Bentzon (1924) pointed out that the columns showed a tendency 
to radiate tow^ards the epiphyseal line from the point of entry of the nutrient artery [e g , 
m the upper tibia) and he suggested that the cause might be hyperaemia due to anomalies 
of the vegetative nervous system A number of expenments were earned out to prove this 
theory, but without convincing success 


Distribution— There is a strong tendency towards unilateral distnbution of the lesions, 
though seldom stnctly so Enchondromata of one hand are commonly associated wnth a 
few enchondromata m the opposite hand, particularly in the thumb and little finger, with or 
without one or two m other bones Enchondromata may, however, be confined to a single 
bone, or to some bones of a single hmb The two lower limbs only may be affected In rare 
instances, aU four hmbs show fairly extensive changes The bones chiefly involved are e 
long bones formed in cartilage and. as in the case of diaphyseal aclasis, it is at the more 
rapidly growing ends of these bones that the “ lesions ” are most often seen The region of 
the knee joint and the lower ends of the radius and ulna are particularly common sites, but 
enchondromata are quite common at the upper ends of the femur and humerus respectn ely , 
and at the lower ends of the tibia and fibula In the upper femur, columns o cartilage 
radiating from the lesser trochanter are not uncommon As in so many developmental 
errors the region of the elbow joint is singularly free from changes The long bones of the 
hands and feet, particularly the phalanges, are favounte sites for numerous enchondroma a 
w^hich are frequLtly the cause of ob^nous and disabling deformities Dyschondroplasia 
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differs markedly m this respect from diaphyseal aclasis m which phalangeal exostoses are few 
and msigmficant The pelvis is a common site, the scapula rather less so The nbs, sternum, 
and skull are seldom affected and the tarsus very seldom The carpus and the spine usually 
escape, but the sacrum in one of our cases was affected on both sides, m addition to the 
ihum and pubis on one side The middle part of the shaft of a long bone is seldom the site 
of lesions, when this does occur it is usually, but not exclusively, m the most severe cases 
the occurrence of changes m the mid-shaft suggests that errors m development must have 
been active m foetal hfe 

Clinical signs — In tjqiical cases the affected arm and leg are dxs.’arfed to a var 5 ang degree, 
sometimes they are grossly dwarfed In a youth of eighteen years the affected lower hmb 
was ten inches shorter than the other \^^hen one half of a metaphysis is occupied by columns 
of cartilage to a greater extent than the other, the rate of growth at the corresponding half 
of the epiphyseal line is often retarded In this way defonnihes such as genu valgum may 
develop, m addition to general shortening of the affected hmb Deformity caused b}' large 
enchondromata m the phalanges is ver}^ common in extreme cases a hand may be practically 
useless As m diaphyseal aclasis, and certain other affections, the ulna frequentty displays 
a greater degree of shortening than the radius in these circumstances the shaft of the radius 
ma} be cun^ed, and occasionally the radial head is dislocated There may be cubitus varus 
at the elbow and inward displacement of the hand at the VTist Seldom is the radius the 
shorter of the two bones The fibula ma}^ be shorter than the tibia, without producing 
deformit}'' of the latter bone Facial asymmetr}^ is sometimes present (Hunter and Wiles 
1935) Involvement of cranial nerves, including the optic nerve, was reported b)'^ Nielson 
(1941) Fractures are distinctty uncommon except in severel}'^ affected phalanges 
Blood examination reveals no abnormaht}' 

Radiographic appearances — In the metaphyses, radiographic examination reveals 
cartilage-filled clear spaces of var 3 ang size and shape but with a marked tendenc)'’, except in 
the hands and feet, towards a columnar arrangement, the columns extending a varying 
distance into the shaft of the bone The density of bone betiveen cartilage columns is often 
increased, and these inten^ening bon}'^ septa maj'^ give nse to a stnated or streak)^ appearance 
in the affected metaph 5 ^sis There seems to be no sufficient reason, however, for hnking the 
condition of stnated bones reported bj'^ Voorhoeve (1924) with dj^schondroplasia and 
osteopoikilosis, as suggested b} that author The shaft of a major long bone, wnth the 
metaph}^ses at both ends severety affected, besides being undul}'' short is often thick and 
dense Onlj^ rarely is the shaft of a major long bone extensivelj'' involved in such a case 
the mottled, cyst-hke changes maj^ give nse to difficultj'^ in diagnosis and call for biopsy, 
unless the hand or foot shoivs typical changes An affected metaphj^sis may show httle if 
any distortion of shape, but in ivell-marked cases some enlargement is usual and occasionally 
this IS gross Not mfrequentty there is curvature of the affected part of the bone, particularly 
■when the cartilage columns are confined more or less to one side of the metaphj^sis ^^ffien a 
metaphysis is distended bj^ large masses of cartilage these often protrude through the cortex 
A breach m the cortex maj^ also be caused by a relatively small column of cartilage this 
may be seen not mfrequentty m a shaft, some distance from the epiphyseal hne If 
than a mpple-hke projection is formed, the gap m the cortex is often hrmted on one side } 
a sharp bonj^ point which ma}^ be mistaken for an exostosis Cortical projections forme 
this way point toivards the epiphj^seal line, whereas true exostoses are ahvays inclined in 
opposite direction towards the centre of the shaft Occasionally a small islet of 
seen lying m the cortex of a long bone The ivay m which normal growth and mo e 
a metaphysis may cause protrusion of an enchondroma, -which w^as onginally comp 
endosteal and which has not matenally increased m size, is iveU illustrated by 
(1947) Though enchondromata and exostoses may be associated occasionally m the same 
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\\c behe\c (hat (Ins combination is very late indeed, and in fact much more rare than some 
authois would ha\ e us bc]ic\ e In 3 oungei childieii the epiphyses usually show no abnormality 
but 111 older children, e\en from fnc 3 ears upwaids according to Hunter and Wiles, 
irrcgulaiit3' 111 densit3? with mottling and ocLasionalJ3'’ streahing of some epiphyses may be 
seen In one of 0111 cases, dense mottling of several epiph3'ses w^as a stnkmg feature in films 
taken before the age of thiee 3 ears These epipliv^tal changes are not uncommonly confined 
to half an epi]ili3sis, and aic neiei seen unless tlu conesponding part of the metaph3^sis is 
the seat of definite changes In the adult, abnormal streaking still \isible in the shaft of a 
bone ma3 be seen to extend into w'hat was the epipl^ sis In the digits, distension and loss of 
contmuit3’' of the cortex o\er one or more chondrnmata is \er3^ common, and the 
chondromata 11103' occur an3'wherc m the shafts of these bones showing much less preference 
for the metaph3 scs and no tendenc3 to a columnar an ini ement The commonest site in 
the pehis is the ilium, near the crest, though chondromata may be seen in the pubis or 
ischium The t3pical appearance m the ilium is that of clear columns radiating in a fan-hke 
manner towards the crest In tw'o of our cases, both iha were affected 

In older children and adolescents dense spots are seen scattered throughout an affected 
metaph3sis, and e\en in the adjacent epiph3si3 01 oart of it There is loss of definition of 
the cartilage columns and a general suggestion of ossification and healing, this transformation 
is usuall3' well advanced b3' the time skeletal growth has ceased According to Hunter and 
Wiles (1935) these changes arc seldom seen till after six 3eais of age Dense spots found in a 
child of tw'O and a half 3'ears (Figs 101 -1 03) appeared at an exceptionall3' early age Though 
such dense spots are found m enchondromata in the fingers, the tendenc3' to arrested growth 
and to ossification is much less e\udent in these bones than m the major long bones 

Progress and complications — As a rule there is little tendency, except in the hand and 
foot, for the masses of misplaced cartilage to proliferate In the fingers, the presence of many 
enchondromata of considerable size, fungating through the cortices, may eventually cause 
complete cnpphng of the hand In a man of thirty-two years the total wdth of the fingers 
in a completely useless hand amounted to seven and a half inches As already indicated, 
there is usually little tendency for the cartilage columns to calcify and ossify before 
adolescence is approached In a major long bone proliferation of an endosteal nest of 
cartilage occasionall3' continues after grow'th has ceased, but this is very unusual Even more 
rare is the development of a chondro-sarcoma It is not alwa3's easy to determine W'hether 
such a growth has arisen endosteally, or started in the cartilage cap of an exostosis the 
latter appears to be distinctly the more common of the tw'o The upper part of the humerus 
and the pelvis are sites at which chondro-sarcomata of apparently endosteal origin have 
been reported Excessive enlargement of a mass of misplaced cartilage, except in the digits, 
is more common when the mass is solitar3' Wilhs (1948) considered that a sohtary chondroma, 
hke a sohtary exostosis or osteoma, should be regarded as a neoplasm and not as an isolated 
result of the developmental error w'e are discussing here 

Pathology — Histologically the masses consist of h3'aline cartilage wnth cells of varying size, 
some abnormally enlarged, arranged in a somew'hat irregular manner There ma3'' be septa 
of fibrous tissue Calcification and ossification of the cartilage ma3' be seen, particularly in 
older patients In the larger chondromata, sigjns of degeneration may be evident 

Diagnosis — ^Advice is usually sought because there is deformity Radiographic examination 
then reveals the true nature of the case The interpretation of radiographs of a single bone, 
particularly in adults, may be very difficult the appearances may be misleading But, w’hen 
all the radiographic evidence is examined the diagnosis is usuaU3' eas3' Films of the digits 
sre particularly helpful in doubtful cases In osteopoikilosis the dense spots in metaph3'ses 
and epiphyses w'hich are a feature of the condition are not confined to two limbs, as is so 
often the case with dyschondroplasia, moreover in that condition, apart from the spots, the 
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bones are normal in densit}^ and outline Only occasionally is biopsy advisable Osteotomy 
for the correction of deformit) , when it is called for, gives the surgeon an opportuniti'^ to 
confirm the diagnosis After osteotomy, the fragments unite readily 

MAFFUCCI’S SYNDROME (1881) 

This is a condition m which d37schondroplasia is associated vnth cavernous haemangiomata 
and phlebohths m the soft tissues Carleton et al (1942) gave an admirable review of the 
twent}? cases published in the literature and reported two cases of their ovm In the first of 
these, a group of phlebohths vas seen in relation to irregular enlargement of the antenor 
surface of one tibial shaft Except in this case, and one pubhshed by Krause (1944) in which 
all lesions were confined to one side of the body, the bone and soft tissue lesions seem to be 
entirel)^ independent in their distnbution 

I wish to express jTii’- sincere thanks to colleagues and friends n ho hai e supplied me nith details of cases 
under their care Some of tfie illustrations are reproduced by courtesy of the British Journal of Surger} 
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CASE 31— DYSCHONDUOPLASIA— Both lower hmbs 

(I’lg 9-t ) GnI, aged four and a half teats Befl kg bo^^ed due to deformity of the femur, 
and all majoi long hones of the limb shottei thin on the tight Arms and hands not affected 
Enchondromata in the tight iluim— \cit slight (and none at all m the left ihum) and at the 
ends of the fcmui, tibia, and fibula of both lowti limbs the ch inges being much more marked 
in the left Though the distiibution of lesions is unusual this case shows particular!}^ w'ell 
the coliimnai aiiangcincnt of changes in the met iphiscs (Ihidci Dr Donald Paterson) 




L 



I 


\ ) 


Fig 94 


Case 31 Lo\ier limbs showing characteristic changes in the metaphjses The tendency 
to columnar arrangement of the cartilaginous masses is well shown Irregular dcnsiti 
and mottling are seen in several epiphyses Xo^e that only the inner half of the 
epiphysis of the right femur is mottled and only the inner half of the metaphasis 

contains columns of cartilage 
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bones are normal in density and outline Only occasionally is biopsy advisable Osteotomy 
for the correction of deformity, when it is called for, gives the surgeon an opportunity to 
confirm the diagnosis After osteotomy, the fragments unite readily 

MAFFUCGI’S SYNDROME (1881) 

This IS a condition m which dyschondroplasia is associated with cavernous haemangiomata 
and phlebohths in the soft tissues Carleton et al (1942) gave an admirable review of the 
twentjf cases published in the literature and reported two cases of their own In the first of 
these, a group of phlebohths was seen in relation to irregular enlargement of the antenor 
surface of one tibial shaft Except in this case, and one pubhshed b}'^ Krause (1944) in which 
aU lesions were confined to one side of the body, the bone and soft tissue lesions seem to be 
entirely independent in their distribution 

I wish to expres'i my sincere thanks to colleagues and friends Mho have supplied me Mith details of cases 
under their care Some of the illustrations are reproduced by courtesy of the British Journal of Surgerjf 
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Tig 97 

Case 32 Hands at the age of thirty-tuo years 
showing enchondromata in every bone of the left 
hand with innumerable dense spots of calcification 
The lower ends of the radius and ulna appear to 
bs healed In the right hand there are enchon- 
dromata only in two digits and their corresponding 
nietacarpals The lover end of the right radius 
IS deformed but there is no change on vhich a 
diagnosis could be made with certainty 
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liG 98 

<2 P(.l\ib at the age of tliirtj’-three yearb showang healed” lesions m 
both iha the left pubis and the left great trochanter 



liG 99 


Fig 100 


Case 32 Fig 99 shons the left knee at the age of t’^’^y-three years there is 
ossification of the cartilage masses as compared iMth the film tahen at the ag jpncpiv calcified 
Fig 100 shows the left ankle and foot at the age of flianees which are not 

in the lower ends of the tibia and fibula and in the phalanges The tarsus shows changes wn 

characteristic of any particular dysplasia 
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CASE 33— DYSCHONDROPLASIA — Bilateral to a greater degree than usual, all four 
limbs markedly affected 

(Figs 101-103 ) Gill One othci child, a male, died of hydrocephalus at the age of three 
tears Fust ob'^crecd when se\en months old Deformities have progressed steadily ever 
since, and arc now gioss at the age of two tears and eight months (Under Mr R G 
Pulvertaft ) 



Fig 101 

Case 33 Pelvis at the age of t^^o years showing typical radiating columns of cartilage near 
the crests of both ilia, and enchondromata in both ischia right pubis and both femora 
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Fig 102 

Case 33 Hands at the age of t^\o and a half j'ears, showing numerous tj^ical 

extremities to an approximatelj’^ equal extent The multiple dense centres of ossmca i gives an 

at the lower ends of the right radius and both ulnae is most unusual at this F & shafts of 

appearance not altogether unlike that seen in dysplasia epiphysialis punctate ® +v,p radii 

the radii and ulnae are short and stout the ulnae being as usual more shortene 
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Tig 103 

Case 33 Louer limbs at age of two years eight months showing all six major long bones 
affected with shortening of the right lower limb Stippling with dense ossific centres of 
the epiphyses and adjacent metaphyses the latter largely cartilaginous is a striking feature 
and IS a most unusual appearance at this early age Similar stipplmg can be seen in the right 
tarsal bones Note the spikes formed by the cortex at the lower end of the shaft of both 
femora in left leg the fibula is more affected and much shorter than the tibia 
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CASE 34— DYSCHONDROPLASIA 

(Figs 104-106 ) Male aged se\'enteen years Right arm and leg affected Gross interference 
wth function of hand due to size and number of cartilaginous tumours Particularly se\ere 
deformit}' of the leg (Under ]\Ir IMcCrae Aitken ) 



/ 
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Fig 104 

Case 34 Pehis and femora, showing atypical changes in tlie shortened right 
considerable in\ohement of the shaft and the texture of the bone, particularly ol tne 

metaphysis are unusual 
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Tig 105 

Case 34 Right foreann and hand Tlie metacarpals 
and phalanges show many enchondromata 
Those in the digits ha\e proliferated to such 
an extent tliat one hand is hopelessly crippled 
The carpus as usual is free from cartilaginous 
masses The lower end of the radius shows a 
fairly typical appearance se\ eral dense spots are 
seen The ulna is surprisingly normal both in 
length and texture but there is a cartilage mass 
in the upper part of the low er third 
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Fig 106 


Case 34 Lateral new of right knee leg and 
foot The grotesque deformity of the lower end 
of the femur is quite exceptional Looked at 
alone the diagnosis of this film would not be 
easy but the affection is clearly metaphyseal 
and the numerous dense spots well seen at the 
upper end of the tibia suggest a diagnosis of 
dyschondroplasia The curious outline seen at 
both ends of the tibia is probably not the result of 
fractures Note that the tarsal bones w ith the 
possible exception of the os calcis are unaffected 
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CASE 35— DYSCHONDROPLASIA— 
Incompletely unilateral distribution 

(Fig 107 ) j\Iale aged eighteen j^ears 
Right arm and leg markedly short and 
deformed Never had osteotomy per- 
formed Right leg ten inches shorter than 
left, due partly to deformity of femur and 
tibia Unusual features were enchon- 
dromata in left pubis, as ivell as in both 
ends of left fibula, and both ends of the 
nght ulna, vnth dislocation of the nght 
radial head There were a few enchon- 
dromata in the left thumb and little 
finger and mani in the right hand (Under 
jMr H H Langston ) 


j 
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CASE 36— DYSCHONDROPLASIA— 
affecting left forearm only 

(Fig 108 ) Male aged nine years Noticed 
deformity for three years Recently com- 
plained that the arm pained him when 
working in the gymnasium The " lump ” 
was said to be increasing m size Definite 
cubitus varus, with some prominence of 
the head of the radius Left forearm 
one inch shorter than the nght Pronation 
hmited by a quarter, supination free Bonj'^ 
prominence on the front of the lower third 
of ulna Humerus not shorter than nght 
No evostoses felt on any bone No radio- 
graphic changes found except in this limb 




Pig 107 

Case 35 Right foreann showing the 
shortening and deformity of the ulna and 
the dislocation of the head of the radius 


Fig 108 

3fa Shortened ulna with curious 
ranee and spots of calcification m tne 
rrea m the head of the bone 
1 T 3 'pical enebondromata in tmra 
finger confirmed the diagnosis 
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CASH •^7— n'iSCIlONDKOPLASIA- 
Unilalcral case 

(Fig 100) l^n\ aged clc\cii \cai'' left 
uppci limb and left lowci limb \ci\ shoil 
Bones of both these limbs contain main 
cnchondroniata which arc paiticiilaih 
mimcroiis m the left hand Sacuim and 
left piibis aic cleailv affected as well as 
the left ilinm Uppei mctapln sis of tin 
left luimenis, and both ends of the left 
femur, show exteiisn c changes Dense 
spots of calcification and ossification are 
present in mam of the cartilaginous 
masses, thet are pirticulaih numerous 
and closeU packed at the upper end ot 
the humerus (Undei Jfr L \^ Plcwes ) 


Fig 109 

Case 37 Left forearm showing a te-p cal column 
of cartilage in the deformed radius and fusiform 
enlargement at the lower end of the shortened 
ulna Clear areas were al=o seen in the lower end 
of the humerus which is an uncommon site for 
enchondromata 


CASE 38— DYSCHONDROPLASIA— Atypical case 

(Figs 110-111 ) Male aged fourteen j^ears Progressive limp in the nght leg had been 
noticed since the age of four years Four fractures had occurred in the shaft of the right femur 
in the last six years There w'as cafe-au-Iait pigmentation over the upper dorsal and lower 
lumbar regions of the spine Total shortening of the right lower limb w^as no more than half an 
inch but this w^as because gross shortening of the nght femur w^as compensated b}'' lengthening 
of the nght tibia and fibula Biopsy of the nght tibia w'as foUowed by a pathological fracture 
and later by fusiform enlargement of the shaft of the bone Microscopic section show'ed onty 
cartilage cells Blood examination revealed no important abnormality M^ell-marked though 
very atypical changes w^ere seen m the nght femur and tibia Lesions w'hich, though atypical, 
might have been enchondromata were also seen in the upper half of the shaft of the left 
humems, the lower end of the shaft of the nght ulna, in some phalanges of both hands, m 
the nght ihum near the crest, both fibulae, the trochantenc region of the left femur, and 
possibly in the shaft of the left tibia There was one spot of irregular decalcification m the 
centre of the left panetal bone seen in the antero-postenor radiograph of the skull The 
distnbution of lesions in the low'er limb w^as not metaphyseal, but biopsy suggests stronglj’’ 
that this case should be classified as dyschondroplasia (Under Sir Harr} Platt and Mr 
A F Bryson ) 
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Fig no Tig III 


Case 3S The right femur (Fig 110) sho-«s a curious mottled appearance in the louer tiio-thirds or 
more of the shaft and an old united fracture in the middle third of the shaft The right leg 
(Fig 111) shoi\s unusual changes affecting most of the shaft of the tibia Mith fusiform enlargement 
at the site of a pathological fracture ^\hlch occurred after biopsy Somewhat similar changes 
certainly not tj'pical of dyschondroplasia are seen in the upper and middle parts of the shaft 

of the fibula 
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6 METAPHYSEAL DYSOSTOSIS 


In tins c\cos‘'i\cl\ 1.110 coiulilimi the mclapliyscs of all lont^ bones consist for the most 
pait of nnossiliod c.iitilagc 1 he i.idiogicipliic appearances are unique and they differ 
considci.abl\ fioni lliose scon in d\ schondioplasia 

In I') 14 Mink ]anscn of Lcidcn piibhdicd a case Seven j^ears before he had presented 
a set of ladioqnplis of tlu patient, wlio w.as tlicn li\e yiais of age, to the Royal College of 
Surgeons of Engl ind H\ cnurtos\ of Sn \rlhui Keith, formerly Conservator of the 
Huntenan Miiscuin, flic .uilhoi w is .iblc to socuit pi mis of all the films Search of the 
litei.atuic has failed to disclose a single comparabk cast 

Hie patient vas a boj , bom with cliib fctt winch were treated by manipulation The 
ankles, and the lower ends of the i.adii and ulnae, ei vdiiallj' thickened The child crawled 
at si\ months, but he was unable to walk at thiet \ears Eientually, however, he succeeded 
in w.alking with the help of splints lie was dwaifed, .and at ten 3 ears of age w'as at least 
tweh e inches below normal height I he lowti liinb^ were more affected than the upper limbs, 
and the\ were markedh' deformed The feet weie \algoid The skull and spine w^ere normal 
Dentition w.as somewhat dela3cd ‘\t fi\c \ears there was some anaemia, and the serum 
calcium was high (16 6 mgm ) but this gradual^ came down to 13 mgm per cent Other 
in\ estigations of the blood and urine wcie negatue \t ten years further investigations 
reiealed no abnormaht3 Jansen considered that the cause was abnormal mtra-utenne 
pressure acting at a particular stage of foetal development, a theory which he postulated m 
the explanation of other de\ elopmental errors 

Radiographic features — 1 he epiph3 ses ha\ e de\ eloped remarkably w^ell, and are of normal 
densit3', but the metaph3'ses both at fi\ c 3 ears and ten 3 ears of age are still cartilaginous 
and irregular, cloud3' and impregnated with salts ” Some of the epiphyses are displaced 
from the lines of the shafts This is more obvious in films taken at the age of five years than 
later The shafts of the long bones are stout , man3' are cur\ ed, and they end very irregularly 
with some expansion There is a wide interxal between shaft and epiph3^sis, the space 
containing a var3ung number of rather dense and discrete centres of ossification, especially 
close to the shaft There is no suggestion of a columnar arrangement of the cartilaginous 
metaph 3 'ses as in d3'Schondroplasia, and the epiph3'ses are not mottled, either partly or 
w’holty, as the3^ may be in the allied condition The spots of calcification and ossification in 
the metaph3?ses var3^ in size, shape, and density, and they are not quite like the circular 
dense spots which are seen in the " healing stage ” of dyschondroplasia Many of the 
metaphyses appear to be enlarged Changes in the hands differ stnkingly from those of 
dyschondroplasia, the cartilage masses, dotted with fragments of bone, are seen only adjacent 
to every epiphysis and they are not distnbuted irregularly as isolated enchondromata any- 
W'here m the shafts of the metacarpals and phalanges The carpus and much of the tarsus 
seem to be ossified normally, but the postenor part of the os calcis shows changes similar to 
those m a metaphysis At the age of five years, but not at ten years, irregular or punctate 
ossification is seen in the navicular and cuneiforms In the pelvis the anterior parts of the ilia 
are mottled, but there is no such mottling, as one might have expected, m the bone near the 
crests The skull, spine, nbs, and clavicles appear to be ossified normally 
Pathology — A fragment from the low'er end of one tibia, including portions of the shaft and 
the cartilaginous metaphysis, was examined histologically The cartilage cells were either 
small and collected into nests, or large and " myxoedematous ” Calcification w^as seen in 
the matrix The junction of diaphysis and cartilage was irregular, and isolated masses of 
bone were seen in the substance of the cartilage, as m rachitis 
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Metaphyseal dysostosis 

Case 39 The boy at the arr^ r,r + 
of thelowerhmbs Fie ni ,=■ o ,• years shoeing deformities Fig 112 

joint and upper arm at the ae-p right shoulder 

at both ends of the stout humera? showing the unossified cartilaginous inetaph>ses 

the w ell-ossified epiphvses at mottled centres of ossification at the upper end and 

F P } ses at both ends Fig 1 12 show s the dw arfing, he w as tw elve inches below 
normal height 
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lie 114 


Cnsc 10 Hinds it the igc of ten ycirs showing the 
chinges not scittcred throughout the shafts as m 
di scliondroplisii but concentrated almost entirely in the 
nictipliNses ^\ote that tlie carpal bones are unaffected 



Fig 115 


Case 39 At the age of five years showing irregular ossification of the anterior part of the ilia and the 
acetabula, and the stout curved femora avith expanded upper extremities and largely unossified necks 
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Pig 116 

Case 39 Ankles and feet at the age of ten years showing very 
irregular ossification and deformity of the lower metaphyses of 
tibiae and fibulae Note well-formed epiphyses of these bones and 
irregular ossification of posterior part of the os calcis in both feet 



Case 39 Knees at the age of five years, showing the stout femora, the unossified 
mottled centres near the diaphyses and the well-ossified epiphyses of both the lemo 

Note the displacement of the upper tibial epiphyses 

(Figs 112 114 and 116 are taken from Dr Jansen’s article ) 

the journal of bove and joint surger' 





JDnmc ^unt 

BclicMiig that, a foilunc might lie made m Queensland by breeding Angora goats, Mrs 
Rowland Hunt, widow of the Shiopshirc ‘'quiie whose estate lay m fertile plains between the 
nllagcs of Baschurch and Ku\ ton-Ele\en-1ow'ns, gathered those of her eleven children who 
still accepted an imjicnous domination and armed in Brisbane, exactly sixty-five years ago, 
intent on the jnirchasc of a desert island Ro deseit island w'as for sale No Angora goats 
were in Bnsbine — indeed there were none throughout the length and breadth of Australia, 
but Mrs Hunt refused to behc\e it and said that if there were no goats there ought to be 
She did, howevei, weaken in her resohe and compromised bj^ purchasing a fifty-acre paddock 
in which to rear chickens Hie stock was not good, and many chickens were born \vith 
cnpplmg deformities, but ^Irs Hunt was undaunted and w'hen she decided to amputate limbs 
with a caiaang knife and replace them with peg-legs made of Bryant and May matches it 
was the duti* of her joungest daughter Agnes to administer the anaesthetic 

Agnes was then aged sixteen She had been bred in a school of hard and ngid discipline 
Her mother disliked children — '' disliked them w'hen they were coming, dunng their arrival, 
and most intenselj after they had arrived ’ Her father “ laughed immoderately at any 
accident ” Her brothers induced a robust spmt of fearlessness, and the only governess who 
sensed the familj with efficiency gai c notice because the children “ were allowed to kill them- 
selves in too many different wa 3 's ” When Agnes was aged ten she developed septicaemia 
and infective artlmtis of the hip joint with high fever, sinus formation, and rapid destruction 
and dislocation of the joint, but wnthin nine months her bath chair was harnessed to a pony 
which was raced until the cliair w'as overturned, and within twelve months she was playing 
ice-hocke} — on a home-made sledge, keeping goal In later years she wrote of her mother 
" Her ps 3 'chology of childhood amounted almost to a enme but her treatment of me as a 
cnpple was beyond praise I w'as never allowed to pity myself or consider myself different 
Jly brothers and sisters w^ere never made to fetch and carry for me, and I joined in their 
play ” It IS true that at this age Agnes Hunt began her “ apprenticeship to cnppledom and 
the great education of pain ”, she was destined to limp her way through life with stick or 
crutch, but already she had learned a first pnnciple — the joy of life despite disabihty — and 
this was to be her great contnbution to medicine 

MTien Mrs Hunt decided that the Australian continent had failed to live up to expectation, 
Agnes knew that " 3 mu might as well try to stop Niagara as stop my mother when once she 
had made up her mind ” But a proud spint of determination m the mother had been inherited 
by the daughter and, when Mrs Hunt decided to return to England, Agnes Hunt decided 
to stay in Tasmania to look after her brother Tom She was influenced m this decision by 
an accident sustained by a young man who was feUing trees ‘‘ In splitting a big tree, one of 
the wedges slipped and the great trunk closed over his hand, holding him fast The poor 
lad’s axe was just out of reach He was found dead two months later and from the marks 
on his -wrist he had tned to gnaw his hand off I decided to stop ” 

In 1887, at the age of twent 3 ^ ha-ving received three proposals of marriage m one day — 
" not very ehgible ones ” she wro+e “ but still rather a record,” she left the Tasmanian ranch 
and returned home with her brother Training as a nurse began as lady-pupil at the Royal 
Alexandra Hospital in Rhyl, North Wales, and the West London Hospital, Hammersmith 
Her one and only term of night duty was devoted to a midnight game of catch-as-catch-can 
round the wardroom table, chased by an epileptic madman who threw inkpots at her while 
she threw jugs of water at him At that time nurses lived m pnmitive conditions and engaged 
in astonishingly long hours of duty, the evening meal consisted of bread, cheese, and beer 
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The hfe was hard and arduous, and was indeed a sacnfice So impressed was this 5 ^oung 
girl mth the adierse conditions under which nurses served that she made a vow “ If ever 
I nse to be i\Iatron, no girl shah ever be the worse m health because of her work among the 
sick This vow I kept ” This vow. Dame Agnes Hunt, you did indeed keep To-day, in the 
Robert Jones and Agnes Hunt Orthopaedic Hospital the prowess of a nurse in the hockey 
field IS almost as important as her skdl in the operating theatre Never was a staff of girls 
more able, more happ 3 % and more ready to give of their best 

It was m Rhjd, on the sea-coast of North Wales, that two fundamental pnnciples of 
the nursing of chronic illness were learned — open air and happiness The Royal Alexandra 
Hospital was perhaps the first hospital for cnpples ever to advocate fresh air as an 
integral part of treatment , and it was the teaching of Miss Graham, one of the founders, 
that “ no nurse is vorth her salt if she has not the joy of hfe within her and the power of 
sharing it vnth her patients ” In due course Agnes Hunt qualified She was awarded the 
Queen's badge and brassard, and spent a year in Northamptonshire nursing a typhoid epidemic 
After resting in bed for six months on the instruction of a heart speciahst she engaged 
once more as a distnct nurse in treating five hundred victims of a smallpox epidemic 

In 1900 " mother broke it to me that she was becoming old and deaf and intended to 
In e vnth me This v as rather a blow ’’ It was a blow because at first it appeared that the 
daughter’s career of nursing might be ended , there could be no more travel and there could 
be no more responsibiht}^ as a distnct nurse But, on reflection, this indomitable girl reahsed 
that it might still be possible to hve at home and yet to nurse — and thus began the stoiy 
of Baschurch, the pioneer convalescent home from which developed and spread throughout 
Great Bntam and the world the ideals of country orthopaedic hospitals, after-care chnics, 
preventne tieatment, and resettlement of the disabled Now, m 1948, the vast resources 
of the Ministry of Health and the Ministry of Labour are engaged in the treatment and 
resettlement of nearh one milhon, disabled persons Orthopaedic hospitals and after-care 
clinics have been estabhshed throughout the country Hundreds of orthopaedic surgeons 
and thousands of orthopaedic nurses, ph 5 ^siotherapists, almoners, and resettlement officers 
are sohang the problems of the cnppled and the disabled But what rvas the beginning^ 
The beginning was “ mother intended to hve vnth me ” A small and broken-dowm country 
house with an estate of no more than three-quarters of an acre wms adapted The drainage 
w'as pnimtive, t le garden w'as so run-not that it was a jungle and became known as the lion s 
den , there v ere a few cow sheds with broken wmlls and leaking roofs — this was the Baschurch 
Convalescent Heine Verj^ soon the accommodation wms unequal to the demand and stables 
and cow'sheds w e-e used for sleeping quarters The sheds wnre more damp and draughty 
within than rvithoat, so that open-air treatment was quickly enforced The lesson had been 
learned m Rhpd — open air and happiness Open air was inexitable Happiness may be judged 
from the pages of “ Ye Olde Baschurch Cnpples’ Journal,” produced in 1905 by two cnpples 
and illustrated m colour bp iMrs Rowland Hunt The total circulation was two handwntten 


copies An editor al, signed bp'^ Brother Aaron, reads 

tXTiat causes the most excitement is the picnics We put the cripples on drays uith 
the others on ii agonettes XMien u e have reached the spot planned, the horses are taken out ana 
to the trees and all the crinples i\ho can’t get about are put on rugs Then ve get sticks ana 
kettle to boil and tea is readj m no time We have a good game of something such as rounaers ^ 

on crutches play as veil but they are far more artful for vhen they are about a yard ™ got there 
suddenly drop, of course the crutches reach it if they don’t and they are let stand up as n m ^ 8 
by fair means All sing until they ha\ e hardly any breath left to sing the National j^e iH 

in the cottages all come out and by the look on their faces v e could almost belie\ e they v 
just for the sake of the picnics ” 


There w’ere picmcs to the country and picmcs to the seaside The famous pony, o 
” the dearest and wickedest of ponies,” made history for himself when he w^as so o 
m sole charge of a cargo of cnpples Sir Fredenck Kenyon recorded an incident 
Motor cars had recentl}’- been introduced, the roads of Shropshire xvere narrow, 
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Bischurcli Home was out foi a picnic as usual Bobby met Jonathan Hustler’s new car 
with its rush and hoot and loar 

H<)bb> tlioiiplit Hus IS si)im.tliiiig iu« simialiinp \cr}' iiiipJeisint too' It may be right but I 
(Ion I quite Know so Ini^K to boniL I am going to go Kouiid he turned with his precious load and off 
he set in the middle of tlu loul 1 lie roid was mnow the load was long Jonathan s language grew 
xerj'strong He hooted, he tooted, lu shoutid lieswore Bobby w ent steadily on before The neighbours 
laughed to see the sight Bohln looked neitiui to h ft nor to right till the dray and the whole of its 
cnpplccrcw safelj haek to the home he drew When Jonathan started out that day he sw ore that nothing 
should bar his waa though jiolieetnjis in e\(r\ hedge weu hid no Lobby should stop him ButBobbydid 

Iliiee lycars iatcr, rccuiicncc of infection m the hip joint made it necessary for Sister 
Hunt to consult Robcit Jones in Livcipool For some months thereafter she was immobilised 
on a Jones’ abduction frame " Immobilised ’ is perhaps hardlj the term to use in relation 
to Agnes Hunt c\cn when she was socuicd on a spinal frame with its bars, bandages, and 
traction tajies One da^ she wrote " soon after I had returned from the Royal Southern 
Hospital and was still on a frame, I drove the black cob in the draj'^ to Shrewsbury to do 
my Chnstmas shopjimg I had seieral cnpples with me, one of whom w'as disabled only 
in the arm and could climb on and off the lehicie to ask the shopkeepers to come out As 
luck would ha\c it the cob was resin e and a new bobbj came up and asked ' \\Tio is in 
charge of this horse ^ ith all the dignity I could muster I replied haughtily that I was 
A frame is not an instrument that adds to one’s dignitj^ and the bobby’s only answer was 
that he considered it unsafe and must take my name and address I told him, and thinking 
to impress him added that I used to live at Boreatton Park Unfortunately he knew this 
place only as a pnvate lunatic asjdum , my brother had let the house for that purpose some 
time after my father’s death The policeman remarked acidly that it was just the sort of 
place he w'ould have expected me to come from ” 

This association WTth Robert Jones w'as a milestone by which the Baschurch Convalescent 
Home became an orthopaedic hospital McCrae Aitken was at that time house surgeon at 
the Royal Southern Hospital, Liverpool, and he wrote " There arnved from time to time 
in the out-patient clinic a w'oman, an outside porter from the railway station, and a home- 
made handcart like a baker’s traj' on perambulator w'heels The cart contained cnppled 
children, perhaps as many as eight, in vanous forms of sphnts The woman was Miss Hunt 
of Baschurch A return tram had to be caught so the party was soon inspected Those 
requinng operative treatment were admitted, cases left at a previous visit were put on the 
handcart, it was as simple as changing books at the library ” The outside porter was employed 
on amval at Merseyside because this was so much cheaper than bnnging an assistant from 
Baschurch Even the perambulator wheels were of significance The railway ticket for a 
child’s perambulator cost only one shilhng, the ticket for a handcart was much more 
expensive, and it needed only the good-humoured domination of Miss Hunt to persuade 
railway officials that this unusual form of transport was indeed a perambulator 

As work increased, Robert Jones himself went to Baschurch and operating lists were 
performed every month on the kitchen table Doctor Urwick of Shrewsbury accepted the 
responsibilities of medical supenntendent More and more beds became available and the 
facilities were steadily improved After the 1914-18 war a hutted Army hospital was taken 
over Many onginal huts still remain and the pnvate wing, known facetiously as Harley 
Street, consists still of the horse-boxes which were unwanted after the first war Staff was 
gathered and the talent of Alwyn Smith, Girdlestone, Naughton Dunn, McCrae Aitken, and 
many other distinguished contemporary surgeons, made it certain that the Baschurch 
Convalescent Home should serve the county and become the Shropshire Orthopaedic Hospital, 
and in due course should serve the whole countrji^ and become the Robert Jones and Agnes 
Hunt Orthopaedic Hospital Gradually, the hospital was rebuilt in accordance ivith Agnes 
Hunt’s ideals “ I can see in my mmd's eye a hospital ivith its long, low, one-stoned wards 
and big French windows opening out on to lovely lawns, flowers, and big spreading trees 
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Is this dream impossible^ ” It was not impossible, John Menzies saw to that He was the 
man who was “ found ” by Sister Hunt, was inspired by her, and for so many years has 
sensed and is stiU serving faithfully as SeCretary-Supenntendent Under his direction new 
open-air wards were budt , the gardens, lavms, and trees which were imagined by Miss Hunt 
became a reahty, and the laboratory facdities. X-ray equipment, and operating theatres 
which are essential features of a modem hospital became available Consultants visit from 
Liverpool, Manchester, Birmingham, Cardiff, and London The resident staff includes 
surgeons from England, Scotland, Ireland, Wales, Australia, Canada, South Afnca, and the 
United States of Amenca 


A short visit to this hospital may convey the same impression as a visit to any other 
important country orthopaedic hospital Was this the contnbution of Agnes Hunt ? It was 
one of them, but it was perhaps the least As early as 1907 it had become obvious that 
extensile accommodation and excellent facihties in the central hospital did not solve the 
problems of preventive treatment and foUow-up supervision Many famihes had spent their 
lives in the voids of Blaenau Ffestiniog, or some remote hamlet, with a geographical honzon 
hmited to a twenty miles’ radius Were they to be expected to travel with a cnppled child 
to Shropshire, a journey which seemed as venturesome as one of the explorations of Columbus? 
And if initial fear was overcome, and the child was adrmtted to hospital, could the week-by- 
week supenosion of after-treatment be continued over many months and years when every 
hospital visit called for one day’s travel m each direction ? It was not enough for the patient 
to go to the hospital, the hospital must go to the patient And so a system of after-care 
chnics was established — a plan which may now appear obvious but which at that time called 
for \nsion, enterpnse, and a comphcated orgamsation The first after-care centre was 
established in Shrew sbury, and as the influence of the hospital widened so were its outposts 
created To-day, in an area which includes many counties, and covers hundreds of miles of 
rural and sometimes densely populated country, there are thirty-six after-care centres nsited 
dail} or w ee’ J}' by orthopaedic nurses, physiotherapists, and social service workers, and at 
less frequent ii leri als by orthopaedic surgeons from the parent hospital 

In thij occm^v Agnes Hunt was responsible for the development of a vast scheme of 
voluntari^ '^enaca which might weU be recalled in this day of State direction and centrally 

planned hea chsei ice Eaery chnic is served by a County Voluntary Orthopaedic Association 

Hundreds oi w omen, previously untrained as nurses but quickly acqmnng sufficient knowledge 
to recognise cjilv cases, using their mfluence to ensure that such cases w^ere brought within 
the ambit of ihe centre and thus applying themselves to the important tasks of preVentive 
treatment, ler mng to carry out the instructions of orthopaedic nurses and orthopaedic 
surgeons, giin^ ^ encouragement and moral support to cnpples and their parents dunng 
long months a^'d i^ears of treatment, have devoted their fives and given whole-time service, 
five days a w eelv rnroughout the last thirty years They w^ere inspired by Agnes Hunt because 
she wwked wiih them, she herself attended the chnics and was one of them Let us hope 
and believe that this spint of devotion which has been maintained for a full generation will 


not be dispelled, or even dimmed, by the reforms of hasty planning 

It w^as in 1927 that Sister Hunt succumbed to the stimulation of Robert Jones an 
agreed that the problem was not j.et solved It was not enough to search out cnpples an 
arrange hospital and after-care treatment Cnppled adolescents must be taught not ony 
the joys of normal recreation but also the responsibilities of normal work A retraining scheme 
was necessar}'^ She wrote " I collected four bovs, already training m the boot and ^ 
smith’s shops, and tw'o girls from the sphnt-making department, and solemnly iriforme^ 
them that they w^ere ‘ The Shropshire Orthopaedic Training School for Cnpples They we^ 
suitably impressed but were anxious to know what happened next As this was more 
I could tell them the meeting adjourned ” Miss Hunt decided to wnte to the Count)' i°'^”elf- 
and Poor Law' Guardians and " offer this splendid opportunity of making their enpp es s 
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bupporling ” llic leplics flabbcigastod her '• Before you could say ‘ knife ’ we had one 
hundred and lifly names on flic waiting list and not even a hut to put them in Where were 
they to be lioused and fed? Wliat tiades w'ould be suitable? What about instruction? 
How would the hospital committee take this new \cnture? And w^here on earth would the 
money come from? ” As usual, entliusiasm came hrst, but accomplishment came next 
With Miss Sankey, who is well remembered as a superb After-care Supenntendent, Miss Hunt 
ino\ed into the Derwen which w-as to become the Cnpples’ Tiaining College There was 
an early stage w'hen after being granted £50 bv the Committee “ w'e also annexed some 
unconsidered tnfles fiom the hospital ’ In the next stage Miss Hunt tried to work out 
the cost of surgical boots and wrote ‘‘len shillings for leather and two days of man’s 
time at three pounds ten shillings a week plus a per cent piofit equals — ? Eventually I put 
a which I had been told meant an unknown quantitj , and w'ent dismally to bed ” Mathematics 
and financial acumen w ere not her strong points but, wathm a year, Mr Rhaiadr Jones and his 
wafe w'ere appointed Manager and ]\Iatron, and therebv the Cnpples’ Training School gained 
the senaces of a first-class financier and a devoted woman who have apphed themselves to 
tins task ever since A college w'as established for the training of cnppled children, of whom no 
less than 90 per cent have made their ow n hvangs 

Twenty j'ears later the Disabled Persons’ Emplojanent Act was passed by the Govern- 
ment of this countr}', and the Disabled Persons’ Corporation was estabhshed Of the one 
milhon disabled w'ho are now' registered in Great Bntam a high proportion have been trained 
to take their place in the open labour market and proved themselves to be no less efficient 
than their able-bodied colleagues Those few w'hose disabihties were so grave that they 
could not have been expected to compete in the open market have been engaged in the 
sheltered factones of the Disabled Persons’ Corporation, the trade name of which is 
“ Remploy ” At the same time voluntary effort has continued at the St Loyes’ College for 
Training and Rehabihtation of the Disabled, Exeter, the Queen Ehzabeth’s Training College 
for the Disabled, Leatherhead , the Hentage Crafts’ School, Chailey , the Lord Roberts’ 
Memonal Workshops , the John Groome’s Cnpplage , the Robert Jones’ Workshops , the 
Papw'orth and Enham Village Settlements , the St Dunstan’s Institutes for the Bhnd , the 
National Institute for the Deaf , and the Duchess of Portland’s Training College for the 
Disabled, Nottingham Little did those four boys and two girls leahse, when they were 
appointed solemnly as a Training School for Cnpples, that they were to be forerunners 
of a great reform m resettlement of the disabled of which Great Bntam is now proud 
Agnes Hunt, the “ Florence Nightingale of orthopaedic nursing,” who received the 
Royal Red Cross in 1918, and was created a Dame of the Bntish Empire in 1926 — the 
highest honour which can be awarded to any woman in this country — was responsible for 
important advances in preventive treatment, the creation of an orthopaedic hospital, the 
organisation of an after-care system, and the development of a Cnpples’ Training College 
In recent years she asked herself to name the essential quahties of a nurse and rephed 
” Common sense, gentleness, kindliness, and the power of giv'ing hope and joy to those who 
are suffenng ” In these words she hnked herself wuth those w'ho are ageless, for w'as it not 
Galen who wrote " Confidence and hope do more good than physic He cures most m whom 
most are confident ”? Most were confident in Agnes Hunt At the early age of eleven she 
learned to enjoy life despite disability, at the age of eighty-one she died as she had always 
been — cheerful, brave, couiageous, indomitable She proved by example rather than by 
precept, and the decision of history may well be that the greatest of all her contributions 
W'as her own hfe Reginald watson-jones 

The quotations in this appreciation are from This is my Life by Agnes Hunt (Blackie &. Sons L^d 
Lordon 1938) and The Story of Baschurch (Caxton Press Oswestry) I am also grateful to 
Mr Rhaiadr Jones for access to many urpub'ished documents The colour pnnt of Dame Agnes Hunt 
has been reproduced by kind permission ot the Derwen Cripples Training College Oswestry 
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THE ART OF OSTEOGRAPHY 

William Brockbank and D Ll Griffiths, Manchester, England 

Fioiii the Medical Libiary of the University of Manchestei 

The earlj^ development of orthopaedic surgerj’’ and of the science of human anatomy 
ran hand-m-hand Anatomists were surgeons The surgery of the body-cavities was 
impossible, so that one may claim fairl}^ that anatomists founded their science as part of 
the development of hmb surgery and the surgery of the body wall, though, naturally, their 
attention was also focused at an early stage on the anatomy of the viscera 

In da 3 ^s when dissections were rare, illustrations of anatomical detail were peculiarly 
important Skeletons could be acquired only ivith much difficulty and with no little nsk 
Vesahus acquired one skeleton bj^ removing a body from the gallows The work of the artist 
was an important medium in the spread of anatomical knowledge These early illustrations are 
of interest to-da}^ Man}? are of great artistic value, and it is interesting to note how many 
artists saw the skeleton as a hvmg structure, to be depicted in attitudes of action Certainly 
the} did not regard the skeleton as a senes of " dr}? bones ” as have many of their successors 
Anatomical illustration came into its own in 1543 with the pubhcation of Be Hwnam 
Co}po)is Fabiica by Andreas Vesahus (1514r-1564), a surgeon who at the age of twenty-three 
years became Professor of Surgery and of Anatomy at the University of Padua The 
Fahica, which hrst discarded the Galenical tradition by descnbing human and not animal 
anatomv, is one of the most important works in the history of medicine It was illustrated 
by Titian’s pupil Jan Stephen Kalkar, the first artist to produce anatomical pictures which 
combined beaut} with reasonable accuracy Vesahus supervised his illustrator’s work with 
great care and sometimes complained of the time and trouble which had been consumed 
The pictii’ ss ivere made chiefly from dissections of strong and youthful bodies , they were 
pnnted frim clear wood engravings (Fig 5) 

In 1685 Godfned Bidloo (1649-1713) of Amsterdam published his great Anatomica Corporis 
Httmani i.irh engravings from drawings made by Gerard de Lairesse These are adorned with 
man} accessones in design m the w?ell-knovra style of Lairesse, but the figures show that the 
artist lacked expert guidance This can be seen clearly in the skeleton shown m Fig 6, which 
does not show natural proportions and is heavy and lacking in beauty It is not known who 
made the engramngs but the}? are most elegantly done Bidloo worked on his book for nine 
years and on the strength of it w'as appointed to the Chair of Anatomy at Leyden in 1694 Later 
he became Court Physician to Vhlham III, and he accompanied that monarch to England 
These plates had an interesting history In 1698 Wilham Cowper (1666-1709) pubhshed 
in Oxford his A natomy of Human Bodies, includmg in it one hundred and five of Bidloo s 
plates, so that his w'ork w?as onginal only in the text w'hich was admirable, and in nine other 
plates supphed b} Cow?per himself Coivper’s pubhshers had apparently bought three hundred 
copies of each plate from Bidloo’s pubhshers -without Bidloo’s knowledge or consent Although 
Cow?per praised the artist in his introduction, his only reference to the man who made the 
dissections w'as to say that the plates “ w?ere sometime pubhshed by Dr Bidloo ” Bidloo was 
annoyed and upbraided him in a pubhcation Guhelmns Cowper cnminus literans citatus 
(1700) Ne^ ertheless it cannot be denied that Cow?per’s was much the better book 

WiUiam Cheselden (1688-1752) was the outstanding surgeon of the first half of the 
eighteenth centur} He w?as a popular figure, w?ith a w?ide circle of distinguished fnends 
He en]oyed hfe He w?as a keen follower of pnze-fightmg He was a racy and a witty talker 
But above all he w'as an amazingl}? skilful surgeon He was one of the earliest surgeons 
dissect pubhcly at his ow?n house the bodies of criminals, and m so doing to earn the displeasure 
of the Barber Surgeons’ Compan}?, for his lectures coincided with theirs and w'ere more popu ar 
He became remarkably adept at the operation of lateral lithotomy, frequently 
it in one minute — ^his record being fifty-four seconds — a feat which was of great impo an^ 
in days w?hen there w?as no anaesthesia His mortahty of 17 per cent was not undu y Jg 
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Fig 1 


Andreis Vesihus (Brussels 1514-1564) from a painting by 
Tintoretto — from Wegner 



Fig 2 

Godfned Bidloo (Amsterdam, 1649-1713) from his Anatomica 
Corporis Humani 
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Fig 6 


From Bidloo Anatomica Corpoiis Huinani 
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Fig 7 

From Cheselden Osfeograpiva 
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He mote several books, the most mteresting of which was his Osteogiaphta pubhshed 
in 1733 It was dedicated to Queen Carohne and mcluded full and accurate descnptions of 
human osteology'- vvuth a fine senes of fifty-six engravings, mostly of indmdual bones (Fig 7) 
These were probabl 3 dravra mth the camera obscura and the title page shows Cheselden 
making a drawing by this method Not only does this book reveal the normal anatomy of 
bones, it shows something of bone disease, and is one of the finest of Enghsh works with 
anatomic illustrations It also includes an engaging senes of illustrations of the skeletons 
of animals, birds and fishes 

Bernard Siegfned Albinus (1697-1770) was the son of an eminent physician and 
professor of anatomy at the University of Leyden He studied in that Universit)'^ and 
on the death of his father, in 1721, he was chosen to succeed him in the professonal chair, 
a post w'hich he held for nearty fiftj'^ years He w^as an incomparable lecturer but his claim 
to everlasting fame is that he pubhshed a number of anatomical atlases, some of which 
hav e nevmr been surpassed in the beautjr and accuracy of their lUustrafaon and the elegant 
stjle of the accompanjung text The most outstanding deals wnth the bones and muscles, 
it was pubhshed in 1747 wnth the title Tabulae Skeleti et Mtisculonm Corpons Humam 
The drawings and engravings were made bj'^ Jan Wandelaar In order to gam exact pro- 
portions, man 3 anatomical drawings were made from actual bodies, thej^ were measured 
carefulb' and w ere then averaged in order to gam the final result For the drawing of skeletons 
ingenious contnv ances were suggested by a professor of physics Two nets, as large as the 
skeleton itself, were divided into squares They w'ere placed in front of the skeleton, one 
V erv close and the other, with squares ten times as small, about four Rhenish feet away 
The artist stood fort 5 '^ feet distant from the object, and by means of the two nets gained 
proper perspective In order to depict more accurately such parts as could not be distinguished 
from a distance he could approach the first net closely and, by relating his drawing to the 
larger squares, could stiU record detail accurately in proportion to the whole An account 
of the method maj be read in the preface to the book Cunous and interestmg are the 
accessories to the figures which were chosen, by which to give an impression of proportion 
(Figs 8 and 9) Thej^ are thus m contrast to the figures in other anatomical works where 
accessones are quite unrelated to the subject in hand 

These anatormcal atlases were vutal necessities to students of anatomy and surgery whose 
chances of learmng anatomj by dissection were few Hoffman at Halle secured no more 
than twent)’^ bodies for dissection in twenty-four j'^ears In Prague there were only three 
dissections m the twenty ears after 1692, and Albinus himself obtamed only one body 
each year Yet, after t-s o hundred years the Albinus Atlas remams unsurpassed Even 
to-day its pictures conve something of the enthusiasm of pioneer anatomist-surgeons who 
nev er lost sight of their iterest in the anatomy of the living Their successors, whose 
work has been so much i oncentrated on the formahn-hardened dead, have in this respect 
much to learn 
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PROFESSOR JACQUES LEVEUF 
1886-1948 

By the death of Professor Jacques Le\ euf at the height of his powers, French orthopaedic 
surger}^ has been depnved of an outstanding modern leader Leveuf had many close ties 
mth Great Britain His dynamic personahtj'^ had become one of the features of recent 
meetings of the Bntish Orthopaedic Association of which he was elected an Honorarj^ Member 
in 1945 After the liberation of France he was eager to estabhsh contact with his Bntish 
colleagues and to expound wth charactenstic vehemence and eloquence his views on 
congenital dislocation of the hip, on acute osteomyelitis, and on many other subjects m which 
he appeared alwa> s to challenge orthodox beliefs and practice Leveuf was born m Limoges 
and studied m the School of Medicine in Pans After the usual junior interne appointments 
he was for manj^ j ears an assistant m the surgical clinic of Pierre Delbet He worked with 
Belbet in the early attempts to nail fractures of the femoral neck under X-ray control 
This expenence no doubt largety determined his choice of the surger} of bones and joints as 
his hfe work In due course he achieved the coveted status of '' Surgeon to the Hospitals of 
Pans ” and became surgeon-m-chief at the Bretonneau Hospital In 1942, on the retirement 
of Professor Ombredanne, Leveuf was chosen as his successor at the Enfants klalades and 
in the Chair of " Infantile and Orthopaedic Surgery ” — the blue nband of Pans orthopaedics 
In the new surgical clinic designed bj^ Ombredanne, Leveuf began +o work inth ever increasing 
intensity on the problem of the treatment of congenital dislocation of the hip bj open 
reduction Before the war he had earned out a sunej'^ of the late results of manipulative 
reduction in the proiunce of Bnttanj'-, where the deformit}'^ was exceedingl}' common, and 
had been impressed by the high proportion of poor results Dunng the last tw o years he had 
estabhshed a centre in Bnttan}^ for the diagnosis and treatment of this deformit} 
Arthrograph} a technique m w'hich he w^as a master, was practised on the newly bom, and 
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man) interesting observations had already come to light His aim was to recognise those 
dislocations m which an interposition of soft tissues evisted which would prevent the concentnc 
re-position of the femoral head into the depths of the socket Once this anomaly had been 
demonstrated it was, m Le\euf's Mew, a waste of time attempting to treat a congenital 
dislocation by manipulation 

Leveuf attended the Annual Meeting of the British Orthopaedic Association in Manchester 
m October 1947, and appeared to be fuU of vigour In the early part of 1948 he attended 
the meetmg of the Amencan Academy of Orthopaedic Surgery in Chicago After his return 
from the United States it became e\ndent that he was a tired man, and very soon there were 
unmistakable signs of the gra^e malady which brought his hfe to an end Jacques Leveuf’s 
death vnll be deplored throughout the world, not merely because of the many fnendships 
which had made him an international figure, but because he had great contnbutions stiU 
to make to the art and science of orthopaedic surgery H P 

Professor Jacques Lei^euf has been taken away suddenly at the age of sixty-three in 
the midst of a strenuous surgical and scientific life Many cultural, hterary and artistic 
interests showed the breadth of his intellect Above all his character was notable for a 
swiftness of comprehension His passion for surger)-, and the flame of his enthusiasm, led 
him to express Mews with an ardour W'hich won funous opposition, or enthusiastic support, 
but neier indifference Mith this impetuosity he nevertheless had the rare quahty of being 
able to change his mind and modify his Mews quickly This agihty of mind, enthusiasm, and 
direct approach kept him surpnsmgly young 

He made of the Clinique des Enfants-Malades a complete serMce, directmg a group of 
distinguished colleagues, and himself taking a leading part m the orthopaedic surgery of 
children in which he w'as so interested, in traumatology, neurosurgery, and plastic surgery 
A member of the Academie de Chirurgie, the British Orthopaedic Association, and the 
Amencan Academv of Orthopaedic Surgeons, he made his contnbution wuth a fenmur which 
commanded wade attention and interest not only in France but m the world A great void 
is left in the surgery of France R M D'A 


MISS EUGENIE LEES ON WILLIS 
1910-1948 


A career of promise has been cut short by the death of Miss MnUis after a long and 
disabhng illness which she faced with charactenstic courage A graduate of Cambndge and 
of the London School of Medicine, Miss Willis was one of the few w'omen members of the 
Bntish Orthopaedic Association and one of the few' w'omen to obtain the Fellowship of the 
Royal College of Surgeons of England After a period of junior resident appointments in 
her owm teaching hospital she w'as appointed Resident Surgical Officer at the Oldham Royal 
Infirmar)' in 1940 In 1942 she w'as appointed to the Manchester Ro)'al Infirmary as Chief 
Assistant m the Orthopaedic Department, a post m w'hich she had to bear added responsibility 
in the treatment of man)' battle casualties coming to that hospital at a time w'hen its surgica 
staff W'as greatl) depleted b) the calls of the Services She also served the University o 
hlanchester in the Departments of Orthopaedic Surgery and Anatomy The long 
labour and the nch expenence which fell to her lot dunng those years should have been 
prelude to a long and distinguished career as an orthopaedic surgeon, but before the en 
the war the symptoms of the disease from w'hich she died had already appeared Despite 
suspicion that her active life w'ould be short, and despite the certainty which soon rep a 
that suspicion. Miss \^filhs continued her work in a manner which excited the a 
and respect of aU her colleagues She retained courage and good spints to the end,^n 
sincerely mourned by patients and colleagues ahke ^ 
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PROCEEDINGS AND REPORTS OF UNIVERSITIES, 
COLLEGES, COUNCILS AND ASSOCIATIONS 


INTERNA I lONAL SOCILn OF ORTHOPAEDIC SURGERY AND TRAUMATOLOGY 

Till fourlli congress of tlic Inlci niUon il SocItl^ of Oithop-icdic and Traumatic Surgery was held 
in the famous Indisch Institunt \mslordam dunng the week September 13 to 18 1948 under the patronage 
of Her MnjesU Queen ^^lIheImma Two bundled delegates attended from twentj -seven countries The 
congress owed much to the Dutch capncite foi smooth organisation which was personified m the secretary 
Dr J 1) Mulder On sc\ oral occasions the president of the congress Dr Henry Meyerding expressed 
Ins relief that more tiouble had not arisen in the timing of sessions which on paper were filled and indeed 
hopelessh oecrfilied with east numbers of contributions One of three dajs of scientific proceedings 
was devoted to reports on closed fractiiics of the spine another to arthritis deformans of the hip joint, 
and a third to a senes of short jiapers 



Medal struck on the occasion of the Fourth Congress of che International Society of Orthopaedic 
Surgery and Traumatology held in Amsterdam 

The Institute had a large and a small lecture hall and two licensed restaurants Coffee was served 
continuous!)^ in the entrance hall where there was also an exhibition of instruments and books These 
diversions were in great demand for many contributions were delivered in languages with which few were 
familiar In the scientific exhibit attention was attracted by many excellent instruments for osteosynthesis 
which included bone clamps based on the designs of Professor Lambotte who now lives quietly in a suburb 
of Antwerp and pursues his hobby of making violins and cellos with superb craftsmanship The circular 
saw designed in Great Britain by klessrs Desoutter Bros had been modified by a Belgian firm in such a way 
as to act in a longitudinal axis and the intermittent whine of this instrument was the basic musical note 
of the congress it served as a descant to e\ ery con\ ersation Apart from daily scientific sessions at the 
Institute two very enjoyable evening receptions were held m the Rijksmuseum and the Stedehjk Museum 
The galleries were thrown open to members and guests The Rijksmuseum included not onlv its own 
treasures but also the touring klunich collection and the Stedehjk kluseiim once again housed its famous 
collection of Van Goghs so that the receptions were of particular interest 

At the general meeting there was comment and discussion on difficulties which had arisen from the 
language problem it w as urged by some that contributions should be delivered in French or English and that 
lantern slides should include legends in several languages There was also debate on the constitution of 
the Society and the method by which members and delegates were elected It was decided that the next 
Congress should be held in Stockholm in 1951 and that Professor Richard Scherb of Zurich should be 
president The mam subjects selected for discussion were ‘ Bone Changes m Avitaminosis and Low 
Back Pam Sir Harry Platt (Great Britain) was elected president of the Society and Professor E Sorrel 
(France) and Dr San Ricart (Spam) vice-presidents 

Closed Fractures of the Spine — The discussion was opened hy E A Nicoll (Great Britain) whose 
findings were based on a long-term review of dorso lumbar fractures in miners He classified these injuries 
with special reference to lateral wedge fractures and isolated fractures of the neural arch Lateral wedge 
fractures had anatomical and clinical characteristics which differentiated them from anterior wedge 
fractures Isolated fractures of the neural arch were sub-divided into those above the fourth lumbar 
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\ertebra ^\hich had little or no tendenci to forward displacement, and those at the fourth-fifth lumbar 
lei els which if untreated caused progressne spond j lohsthesis Early recognition was essential, and if 
displacement had alreadi occurred open reduction and grafting was advocated 

In a studi of the relationship between long-term anatomical and functional results no support was 
found for the assumption, on which orthodox treatment had been based for many years that perfect 
anatomical position was indispensable to perfect function and was the essential objective in treatment 
This was illustrated b\ induidual case records and statistical analysis Redisplacement after closed 
reduction and prolonged immobilisation w as common , it w as due to comminution of the "v ertebral bod) , 
crushing of the mten ertebral disc, or rupture of the interspmous ligament, all of which could and should 
be recognised at the outset 

The important factor in determining function was stability betw een the injured segments, and not 
the position in which stabiht) was achieied For the purposes of treatment, cases were divided into 
stable and unstable t)pes Stable tipes included anterior and lateral wedge fractures and fractures of 
the neural arch abose the fourth lumbar le\el Unstable types included fracture-dislocations and 
fractures of the neural aich at or below the fourth, lumbar level Stable fractures were treated after a 
short period of rest in bed as soft tissue injuries Unstable fractures were treated by protective plaster 
in a position permitting anterior stabilisation or by open reduction and grafting ''A'hen there was 
paraplegia immediate open reduction and grafting was recommended in order to restore the lumen of the 
neural canal and produce a stable spine at the earliest possible moment thus permitting early ambulation 
and aioiding urinar) complications In such operations it was essential to avoid plaster fixation which 
almost ini ariabl j caused pressure sores The graft must be self stabilising, and one such t)>pe of graft 
was demonstrated It was urged that more regard should be given to soft tissues, it had been proved 
that prolonged immobilisation of damaged soft tissues in a shortened position caused disabhng sjmptoins 
Lorenz Bohlei (Austria) said that the three essential principles of treatment were complete reduction, 
absolute immobilisation and exercises during and after the period of fixation It was possible to secure 
complete reduction onlj during the first two weeks The ideal time for reduction was the day after injury 
when two thirds of spinal fractures could be reduced by the closed methods of Davis or Watson-Jones, 
the other third could be reduced in the supine position Exercises in plaster were illustrated by a film 
Even after four months immobilisation, patients could bend forward and touch their toes immediately 
the plaster was removed If correction of deformity could not be achieved, fixation in plaster was not 
indicated exercises were then started after two weeks Fractures of the upper dorsal spine could be 


reduced only dunng the first week and only in patients under thirty years of age A plaster cast was 
applied to the trunk which was hv perextended in the supine position the patient was then sat up and a 
Glisson sling used while the neck and head were incorporated in plaster The cervical spine was not 
h) perextended and the chin was left free Fractures of spinous and transverse processes were treated as 
soft tissue injuries by immediate active exercises Fractures and dislocations of the cervical spine were 
reduced b) skull traction, and a plaster cast was applied without hvperextendmg the neck AATien there 
ivas clinical evidence of complete paraplegia, death was usual within forty -eight hours Reduction of 
fractures complicated bv damage to the spinal cord was useless at any lev el if there w as complete motor 
and sensory loss— no attempt at reduction should be made , but if clinical signs pointed to an incomplete 
lesion of the cord reduction of the fracture and immobilisation m plaster for five or siv months was 


indicated This was combined with skeletal traction to both legs through the tihial tuberosities 
Operative Treatment of Closed Injuries of the Spine — Cat lo Pars (Italy) reported six hundred cases 
treated at the Ruzoh Institute Operative treatment was never undertaken until the third or lourth 
vveek after injury There were three mam indications to secure reduction where conservative efforts had 
failed to maintain reduction m unstable cases and to decompress a damaged cord The usual cause 
of failure of closed reduction was locking of articular facets, but grafting was seldom used m these cases 
after open reduction Spinal fusion was indicated as a delayed operation when there was persistent paiu 
due to deformity non-union secondary' arthritis or spondylolisthesis When there w as inv oh ement o 
the cord with evidence of bone pressure, decompression iaminectomy was performed after three wee 
Queckenstedt s test was essential and myelography’ v\as often used It was unnecessary to open the ura^ 
A film illustrating the technique of decompression laminectomy’ gave a beautiful demonstration of 
that disc matenal or bone fragments were often pressed back on the anterior aspect of tiie cord unn^ 
attempted closed reduction The posterior arches were excised, the dura retracted and projecting 
of bone or disc matenal removed from the anterior aspect of the cord Decompression lammectoim 
also earned out at later stages if spinal block could be demonstrated and the patient was not makiUj, 
progiess In late laminectomies it was essential to open the dura because arachnoid 
common and should be freed The results in late cases w ere hovvev er, disappointing Operative 
was also indicated in painful and spastic conditions resulting from paraplegia When spas i 
predominant postero lateral cordotomy’ was indicated but when pam vvas the chief sy’mptom 


lateral cordotorav should be performed 
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PanplOliil due to Vcriobial Fractui cs— //( u; \ Mivcnliin; (United States of \merica) dealt ivith the 
relnbilitation of patunls with \irldii il eohiinn frictiirts complicated by spinal cord injury When the 
cord was transcctid siiij,ual and inirsing piohUiiis were serious and complex The economic and social 
prohUnis of cases winch wcu not uhibihlatcd t ixcd the icsourccs of both family and community Care 
should be lahcii in laih stages to acoid pussiirc soics by ficquent change of position to preyent 
contiaeturcs b\ daih jiassni mocement and to arrest uniiarc infection by chemotherapy and early 
mobilisation Resisted exeieisis for the deeelopmeiit of muselcs used m crutch walking were started in 
bed at the earliest jiossible moment \bdomin il and spinal muscles concerned m maintenance of the 
upright posture were also deeelojied Uxeicises were then carried out on a mat and between parallel 
bars 111 which the jiatieiit acquired a sense of b dance and learned to support weight on his arms In the 
filial stages \ anous crutch gaits were taught tlic\ were baseel on the classical work of Deayer of New York 
Patients must be able to get u]i and down stairs and to cioss a wide road between changes of traffic lights 
\iiolhcr method of jirogression which relied on the sitting position with sawn off tripod crutches was of 
particular interest to this writer a few da\s later when he saw an exactly similar method depicted in a 
sixteenth Centura painting in the Rijksmuseiim Ml patients were proyided with folding wheelchairs 
^ ocational instruction was giaen so that thc\ might become economically independent Training and 
resettlement called for the co operation of many sere ices It w as essential that the team of specialists in 
orthopaedics phesical medicine urologe and psechiatre should be endowed evith optimism and with 
enthusiasm which communicated itself to the patient and preeented him from becoming a dependent 
meahd These facilities could be proe idcd oiile m highle specialised institutions and segregation in special 
centres was urged The expense of making these patients independent eeas less than the cost of maintaining 
them as permanent me ahds 

4 Bouola (Itale ) demonstrated the suspension apparatus used for re education of paraplegics at the 
Rizzoli Institute Bologna The patient eeas suspended be a harness fixed to a track in the ceiling 
Biealeed plaster leg splints eecre eeorn and in the later stages braces eeith locked knees The patients 
used a eealking machine in eeliich leg moeements eeere actuated by hand controls 

P Magiiusoii (United States of Vmcnca) said that in the United States Department of Veterans Affairs 
the treatment of traumatic paraplegia had been segregated in eight centres Two thousand cases were 
constantU under treatment and now that civilian cases were being admitted the number was increasing 
It was essentialh a team job In primary treatment the orthopaedic surgeon and neurosurgeon played 
an important part Early lamincctomj with fusion gave the best results there were less trophic com- 
plications and there was less pain Earl> walking exercises in suspension apparatus restored a sense of 
balance and helped to a\ oid iirinar} complications Ps> chological problems were important One of the 
best stimulants in the United States of America was a lovely girl paraplegic at the eighth dorsal level 
who herself had achieaed a remarkable degree of rehabilitation and toured their centres regularly It was 
perhaps unfortunate that in the United States pensions for paraplegia due to Service injuries guaranteed 
financial security to such an extent as to reduce the incentue of the patient 

P Lejjin (United States of A.merica) stressed the value of Stryker frames in avoiding pressure sores The 
oscillating bed improved nitrogen balance and pre\ ented stone formation Fascial transplants m patients 
with paraljsis of the abdominal wall were valuable 

Sequelae of Vertebral Fractures — San Rtcart (Spam) discussed the sequelae pain, deformity stiffness 
and paraljsis Treatment was discussed under three headings mobilisation fixation and neurosurgical 
operations Treatment by mobilisation included various forms of heat to soften scar tissue and aid 
resolution of fibrosis it was useful in fractures of transverse and spinous processes and m the treatment 
of secondary curvatures due to muscle contracture Treatment by fixation included temporary support 
by plaster casts and leather corsets and permanent fusion by spinal operation which was indicated in 
Kummel s disease and traumatic spondylolisthesis avhere mobility was limited and painful ^Vhen spinal 
fusion avas under consideration temporary fixation m plaster should first be used as a therapeutic test 
Flexible types of osteoperiosteal graft were preferred the patients were nursed on a firm mattress without 
plaster fixation for a period of four to six months Neuiosurgical procedures included novocain injection 
and surgical interruption of the pathways of pain When there was disc prolapse two or three complete 
arches should be resected m order to gam adequate exposure If lipiodol had been used the dura should 
be opened so that the oil could be extracted completely 

Second thoughts on the Discussion on Spinal Fractures — Alberto Inclan (Cuba) and many other 
speakers contributed to this discussion In retrospect the lasting impression which remains is that of 
ivide differences of opinion which still exist even on fundamental principles of treatment For example — 
the objective must be anatomical perfection the objective must be stability which is often incompatible 
with anatomical perfection again — in the management of paraplegia open reduction must be immediate 
operation must never be undertaken in the first four weeks once more — the fracture should be ignored, 
the fracture should be immobilised in hyperextension the fracture should be immobilised m the neutral 
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position and so on \n intelligent -visitor i\ho had never read a text-book of orthopaedic surgerv mi"ht 
reasonabh be excused for confusion and for wonder that nine-tenths of a surgical discussion should be 
devoted to the technique of achieving half a dozen different objectives, and onty one-tenth to discoverin" 
the nght objectiv e to pursue 

Treatment of Osteoarthritis of the Hip Joint — P Maihieii and P Padovam (France) reviewed 
developments of arthroplast-^ b-^ the interposition of fascia acrylic resins and vitallium cups Such 
technique preserv ed length of the femoral neck and usuallj made it unnecessary to displace the greater 
trochanter downwards Massive prostheses of the femoral head made from fine acrylic substances and 
fixed to the stump of the femoral neck bv an axial shaft had been used recently in France The bifurcation 
operation of Lorenz, and other tvpes of osteotomv, had not justified earlier hopes The results of drilling 
the femoral neck and of joint neurectomj were verv inconstant Arthrodesis of the hip with a three- 
flanged nail or bone graft was the best palliativ^e operation 

J Zahradmeek (Czechoslovakia) discussed various forms of conservative treatment He said that it was 
unwise to induce hvperaemia of the joint treatment bv^ radiant heat and diathermj was a failure on the 
contrarv blood suppiv should be reduced bj rest and cold compresses The merits of deep X-ray therapy 
had been ov er estimated Tissue therapj wnth transplantation of a piece of fresh refrigerated placenta 
under the skin of the abdomen had led to improv^ed function of the joint, relief of pain and ' refreshing 


E La Chapelle (Xetherlands) said that in preference to arthrodesis of the joint he performed shelf 
operations arthroplasty with v itallium cup joint resection and reconstruction osteotomy, or decapsulation 
The results of denervation operations w ere uncertain For the dnlling operation “ there could hardly be 
found an indication 

/ Delchcf (Belgium) said that although arthrodesis of the hip joint was no more than palliative, it relieved 
pam w ith certaintv and gave the patient almost perfect function His practice was to embed a bone graft 
in an intra articular trough without completely denuding the joint surfaces, thus shortening the time of 
operation and reducing shock The limb was immobilised in a full plaster spica for three months and a 
short spica for another three months The disadvantage was the tendenev to stiffness of the knee joint 
G II thug (Sweden) advocated arthrodesis of the hip joint with nail fixation as onginally recommended 
bv M at«i n- Jones the operation being done in one or m two stages Fixation bv means of a nail alone 
should n t be used unless the joint was already almost ankylosed by the disease A serious disadvantage 
of fixaticii bv nail alone was that deformitv could not be corrected fullv The use of a tri-flanged nail 
in supplementing routine arthrodesis of the joint, which included complete denudation of articular surfaces 
vv as a most v aluable contribution 

M \ Plinth Pttc) HH (Lmted States of America) reviewed the history of development of arthroplastj of the 
hip loint He described his approach and the technique of reconstructing joint surfaces The importance 
of post op( rative care was illustrated bv lantern slides and a film It was emphasized that although 
mould -I’^hroplastv had been performed on a fairlj extensive scale for many years the results after ten 
vcarswei nt i to be regarded as end-results ’ 

Fractures n Paget’s Disease — 0 Slrackei (Austria) said that union occurred rapidlv in the fractures 
of Pa_< t N li a^e He treated severe bowing of the femur or tibia bj cuneiform osteotomj' and plating 
Evvmi’s vai.oma — J Vails (Argentine) discussed the differential diagnosis between Ewings sarcoma 
and et V ii<- '' oma of Huesco tlie\ were liable to be confused on radiographic examination but there 
were ma'kc„ ological differences The prognosis was different One patient w ith a reticulo sarcoma 
of Hut^to V nn and well eight vears after being treated b-\ deep X-rav' therapj 

Cancellous Chip afting after Internal Fixation of Fractures — J Thomson (United States of Amenca) 
urged that ii r xation of fractures should be supplemented by grafting cancellous bone chips from the 
ibum Star n t m two groups of cases, one treated by internal fixation alone and the other b-v internal 
fixation V 1 v, 1 )us chips showed marked increase in the rate of union in the latter group of fiftj-tvvo 
cases thi i Viuch had been open fractures In established non-union, an intra-medullary nail 
supplemei u bv <.ancellous chips had given good results 


Paralytic kcohosis m Children — A Gutca (Poland) said that extra-articular grafts failed to increase in 
length dunii^ iiwth ot the patient so that thej could be used to secure gradual correction of the deformitj 
He used a nb waft on the convex side of the pnmarjf curvm The fourth or fifth rib was dissected fre®/ 
and after divis on ot the nb bevond the transverse process it was swung down and fused at its lower en 
to a lumbar t^an^v 'vse process At the same time a tibial strut was placed between a lumbar transvers^ 
process and the ere ,t of the ilium on the concave side of the secondary curve, but in order that this gra 
might increase in 1 ngth epiphj seal cartilage w as included m it 

Tendon Transplantation for Radial Nerve Paralysis — Me)le D Anbtgne (France) showed a fi m 
palmans longus was transplanted into the extensor pollicis longus and brevis the flexor carpi 
the extensor communis and the pronator radii teres into the radial extensors of the wunst A goo 
result was demonstrated 

bone and joint surge"' 
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^olklmuul’s Ischaemic Coiitr icliire— Sejutt, (liiU) dLsciibcd a radical operation illustrated by 
an excillenl lilin the wliok lli \oi prmip of mu ihs him dissected with ncive and blood supply intact 
from the lower uul of tile hinui Ills and from flu on insmtlK foiearm The operation had been performed 
four tmus in ehildun 1 he itsulls ippiaud to he in impioiemcnt on those of the more conservative 
t\pes of mnsck sink whnh an nsu ilh prielisid but tin operation had been done at so early a stage that 
some were in doubt as to whether simple eoiiseie iii\i tie Uinent might not ha\e succeeded 
Ununitcel I ricturos of the Scaphoid— Pun/ li s/,,/, (United btites of \merica) said that formal 
arthrodesis of tlie wiist joint was a dillicnlt ojniatioii reijiiiring slcill and experience and that it was 
unneecssan in uncomiihe Ued non union of fi letiins of the se pilioid The operation he advocated was 
simple a disc of osleopei loste il bone including the unimited fiactiirc and part of the semilunar and 
capitate bones was trephined from the baek of the ciiinis iiid rotated through 180 degrees thereby 
securing localised fusion of the caipus without inleilenn^ with mobility of the wrist joint or the carpo- 
metacarpal joints 

Traumatic Dislocation of tlic lilp Joint — Ltveii lu hhi ( Vustna) discussed the treatment of traumatic 
dislocation of tlie hii) joint in relation to aeaseular n iio-,is \ scries of fortj eight cases was reported 
none with fracture of the iim of the aeetabuhim whieli ha t bn ii treated by earl} mobilisation and weight- 
bearing \ftcr reduction, and support in a splint for seem divs the patient began free exercises m bed 
in three weeks he was allowed weight bearing iii time mon'h-, he was back at full work It was claimed 
with pride that there liad been onl\ one case of asiplic necrosis Some think that the inference is not 
at all obeious, thej would prefer to await the results of follow-up 

Congenital Apiasia of the Femur — C Van \ts (Netherlands) said that m most cases the ankle joint 
was at approximate!} the same lee cl as the normil 1 nee joint and if it could be turned round through 
ISO degrees it could be used as a knee joint in a pro thes s \ case was demonstrated in which there was 
also pscudarthrosis of the upper femoral shaft This was fused and at the same time rotation osteotom} 
was performed \t a second operation the knee joint was fused and in due course a modified below-knee 
prosthesis was fitted The patient demonstrated rcmirkablv good function and satisfactory control of 
the knee mechanism of the prosthesis Four cases had been dealt ivith and all were satisfactory 
Opaque Arthrography of the Knee Joint — N L Capenei (Great Britain) said that arthrography was 
useful not onl} m the studi of congenital dislocation of the hip joint but also in pathological disturbances 
of other joints Radiographs were shown in which 35 per cent diodone had been used — an innocuous 
material which was absorbed rapidh Forti six knee joints had been investigated without ill effect 
indeed some patients with osteoarthritis claimed to have gained benefit Torn cartilages could be 
demonstrated but clinical tests were more important 

Recurrent Dislocation of the Patella — B Boitcher (Bulgaria) demonstrated an operation in which the 
medial half of the ligamentum patellae w as transposed to a more medial attachment on the tibia and the 
\ astus lateralis w'as then freed from the patella and a musculo aponeurotic flap from the medial part of 
vastus mediahs was brought under and through the lateral muscle near its attachment to the patella 
and sutured to bone Thus when the quadriceps contracted the transposed muscle exerted a medial 
pull on the patella 

Tarsal Fusion for Tuberculosis — J Samson (Canada) described arthrodesis for tuberculous disease of 
the tarsus by an inlay graft cut from the ilium and countersunk into the required area 
Equalisation of Leg Length — J Verhrugge (Belgium) advocated shortening the normal leg at the sub- 
trochanteric level instead of in the middle of the femoral shaft where approach was more difficult and union 
less certain and less rapid Opposition and alignment could be maintained easily by means of a long screw 
New Power-driven Saw for Femoral Osteotomy — A Campigho (Italy) recalled Professor Putti s 
dictum that the correct instrument for cutting bone was a saw and not a chisel A saw had been devised 
which revolved in the same plane as the cvlmdncal handle on which it was mounted The position of a 
drill hole in the bone at the level and in the direction required w as confirmed by radiographic examination 
Special bone levers with wide flanges protected the soft tissues The blunt guide on which the saw blade 
was mounted was then introduced along the drill-hole and the bone was divided 

Kuntscher Nail in the Treatment of Fractures of the Femur— L Bohler (Austria) said that the Kuntscher 
nail should be used only for fractures of the upper femoral shaft An assistant maintained radiographic 
control of the position of fragments by means of a long periscope with a mirror at an angle of 45 degrees 
thus avoiding the effects of direct radiation 

The Anna Clinic, Leyden— The last tivo days of the conference were devoted to clinical meetings This 
ivnter visited the Anna Clinic which is famous for the work of Murk-Jansen and is now under the direction 
of Dr Van Nes A large portrait of Sir Robert Jones stands in the entrance hall and his signature occupies 
a place of honour in the visiting boox Dr Van Nes gave a remarkable demonstration of major surger} 
on two successive mornings In the course of four and a half hours operating he performed two cup 
arthroplasties of the hip two arthrodeses of the hip one shortening of the femur with plating and grafting 
one spinal fusion with graft and two capsulectomies of the hip joint The pace of work was quite 
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remarkable It was made possible bi abandoning the changing of gloves and gown between operations 
and h\ using a trained staff to apph all plasters Throughout the time that he was at work, Dr Van Nes 
evplamed his technique in four languages One feature of his surgery of the hip joint was the media] 
approach He seldom reflects the gluteal muscles On the other hand he lifts the iliacus off the inner 
wall of the peUis and holds it retracted by a Stemmann pm hammered into the bone thus giving wide 
and free exposure of the hip joint and making it possible, for example, to insert sharp stainless steel nails 
from the pehic aspect of the acetabulum in arthrodesis of the, joint In arthroplasty of the hip the 
refashioning of acetabulum and femoral head was carried out with great rapidity and with little of the finesse 
which IS claimed to be essential by Smith-Petersen On the last day we enjoyed a most impressive 
demonstration of after-results in a large number of patients who were displayed with speed and facility 
The Anna Clinic works under remarkable pressure Operation lists, comparable to the ones we saw are 
completed on six dais everj week The turn-over of major cases in no more than 130 beds is remarkable 
Manj are transferred to the com alescent home on the afternoon of operation 


AUSTRALIA 


ANNUAL MEETING OF THE AUSTRALIAN ORTHOPAEDIC ASSOCIATION, 1948 

The eighth annual meeting of the Australian Orthopaedic Association was held in Perth (Western 
Australia) from August 11 to 13 1948 under the presidency of Mr John Hoets (Sydney) The attendance 
was good, although for mam it imoKed a “ round trip " of 6000 miles 

Primary Malignant Tumours of Bone — This paper bv Str Harrv Platt (Manchester, England) was read 
in his absence He classified 1S7 documented cases into bone sarcoma haemopoietic tumours in bone, 
and adamantinoma Two groups might be distinguished extraosseous tumours in which the main mass 
could he felt superficial to the affected bone, and intraosseous tumours which included myxo-chondroma, 
giant-cell tumour and haemopoietic tumours In reviewing five-year cures he affirmed that biopsy before 
amputation was both useful and safe Pre-operative radiation was condemned as a waste of time His 
senes of 114 accessible tumours treated bv radical operation, included twenty-six five-year cures — ^nineteen 
of osteogenic sarcoma and se\ en of extra-periosteal sarcoma He had done six hind-quarter amputations 
isth onh one death He believed that the merit of surgical eradication of tumours was proved 
Amputation remained the chief contribution of surgeons to lasting cure, but local resection might be 
possible in a few selected cases Dt J Hoets (Sydney) had also seen bad results from pre operative radiation 
in osteogenic sarcoma and adi ised earh amputation Mr E F If esi ( Adelaide) adi ocated biopsy in all cases 
Chondromalacia Patellae — Mr V S Gunning (Adelaide) reviewed the results of twenty-five cases of 
chondromalacia of the patella treated bv operation The cause remained obscure and might be the result 
of direct trauma or of chronic infection of the knee joint The most frequent svmptoms and signs were 
swelling subpatellar tenderness, inability to climb stairs pain on moving the knee with pressure over the 
patella and crepitus M hen there w as no generalised arthritis complete excision of the patella gave 
good results but there w as often post-operative tenderness over the lateral margin of the femoral condyle 
He considered that chondromalacia patellae was a frequent cause of the advanced arthritis seen in later 
life Mr E F esi (Adelaide) ascribed the degenerative changes to continuous friction under tension 
He had noted them m recurrent dislocation of the patella for which he advocated excision of the patella 
Late Results of Surgical Treatment of Tuberculosis of the Hip — Miss Elizabeth McComas (Jlelbourne) 
reviewed cases of tuberculosis of the hip joint treated at the Children s Hospital Frankston, since 1930 
Fifty -SIX patients were treated conserx ativelv with eight deaths, and thirty -two by operation, with four 
deaths Arthrodesis was performed in twentv- three cases, sound ankylosis was achieved m sixteen The 
failures were all operated on at a v oung age, the youngest being six years The average duration of con- 
servative treatment before operation was fiv e years Mr J Lahz (Brisbane) had used both the Wilson 
and the Brittain ty pe of arthrodesis, and he thought that weight-bearing with external fixation promoted 
growdh of the graft M) J Jens (Melbourne) considered that shortening was aggravated bv fixation m 
plaster, and preferred to use traction Mr McKellar Hall (Perth) stressed the mild nature of the disease 
in Western Australia where sinuses did not develop and the need for arthrodesis seldom arose 
R61e of the Subscapularvs Muscle in Stability of the Shoulder Joint — Magnuson Operation— J f 
John Jens (Melbourne) said that much could be learnt as to the stabilising effect of shoulder girdle 
by considering the disabilities of poliomyelitis in which the medial and lateral rotator muscles o e 
shoulder had been paraly^sed The head of the humerus could be moved passively in and out of the 
cavity^ He demonstrated anatomical variations in the joint which predisposed to dislocation JS 
insertion of the subscapulans tendon, with absence of fibres reinforcing the anterior capsule and ex en 
down the shaft weakened the musculo-tendinous cuff and had been found m two cases of 
dislocation recently operated upon He described in detail reinsertion of the 


the klagnuson technique which had the object of limiting lateral rotation by approximately 50 per 
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To 'sccuri. T ImUu^s iclion icioss Ua front ot fin |oim) i \ a-> often ncccssiiv to Ica%h the tendon insertion 
be Inlf to three ((ii iiteis of in inch It w is inn.o.l ml th it spiend of the innsel. should be maintained 
^ml 111 liMiii, till tendon to its neee ittiehiiunl b lelvocvtid the use of te\o ei three staples It uas 
considered uiiiiecessnn to leiiinee a hone hloel ul th le'-s. i tuherelc as adeocated by Magniison and Stack 
He lielieicd \utli other unlers that tlic nnjioit int I u toi iii pii eentme; rcdislocation uas the establishment 
of a sound elastic hiiltress in fiont of tlie joint tiacther witli Inmt ition m the range of lateral rotation 
Though his senes of cases Mas limited he bilieitd Ih it the oociation u is no less etfectue than the more 
coiiipheated Piilti I’latt proecdiire 

Pajicrs were also read on D( Oim niit s J^i'r ue In Ih h T Iseon Cohen and Sitpracondvla) Fraciutes 
0 ] the I emit li\ Mr \ \ Meolian Tmo chnieal s ^■, 101 - \ le lield It Aas decided that the Mational 
Health and Medleal Keseaich Council sliould be asked to fm uni or initiate research into the epidemiologa 
olpohonnchtis The olhcers elected included I> J ( li— lu (svduevl pr^^’dent D W L Parker (Hobart) 
B I Kcoii Cohen (Melbourne) and \ b Cunninr iKi. J’l 1 lustiaha) a ice-presidents \ R 
Hamilton (Saeinca ), honorara secretara G K biuitl ell ni ) hnnoiara treasurer W L Macdonald 
(Sacinea), honorar\ editorial secretara and \ C \ usi > i, Jf C Birra R J B McEaien, L J IVood- 
hnd members of committee 

AUSTRALIAN iMCDICAL CONGRrSS OI IHC BRITISH MEDICAL ASSOCIATION 
SECTION OF ORTHOPAEDK C sT PHTSICAL MEDICINE 

The \ustralian Medical Congress of the B iti I ■ irai Association 194S, took place in Perth 
(Mestern Vustraha) The orthopaedic and phj'ieal i Ue ' s settlors met from August 17 to August 20 
under tlic prcsidcnca of Mr C M B Littlejohn C '3 I 

Consonatiae Treatment of the Injured B-ack — 1/ S 11 See. (gaff (Svdnej) recalled that muscles and 
ligaments as aacll as mtcraertcbral discs could be laj' r j Treatment aaas limited bv ignorance of the 
phasiologa of posture Ho discussed cortical anala'sis cf jam and the structures concerned in the ‘ rest 
mechanism as applied to the back Defence against m jsculai fatigue nere ligamentous locking bilateral 
alternation, and the fascicular chain contraction of tonus A f \ed spinal list in low back lesions not onh 
preaented this alternating rest mechanism and promoted fatigue and pam but also oaerloaded muscles 
on the con\ c\ side so that patients a\ ith loss of postural equilibrium due to a list should not be alloy ed 
about The part plated b\ muscle spasm in sciatic scohosis and the rationale of recumbence, traction 
and plaster fixation t\ as considered Efflourage sedation or possiblj local anaesthesia aided the application 
of a jacket in normal posture Fixation should be maintained for not less than six ueeks if a disc lesion 
Mas suspected The mechanics of lumbar motement Mere discussed and the importance of disc senescence 
in the production of prolapse Mas emphasized Manipulation of the spine had no more than a minor role 
in treatment and if disc profusion Mas suspected only the relatitely safe manoeuvre of rotation tOMards 
the affected side sliould be performed 

Indications for Operation on the Injured Back— Mr E F West (Adelaide) discriminated betMeen 
conditions requiring immediate operation such as locking of articular processes mIiicIi might require 
facetectomj or the rare instance of cord compression from acute retropulsion of an intervertebral disc or 
bone fragment and conditions Mhich might require late operation Mlien symptoms arose some time after 
the injury Compression fracture incompletely reduced Mas likely to produce localised spondj larthritis 
from malalignment of the posterior intervertebral articulations In older patients conservative treatment 
Math an efficient support should be tried first but m younger mdiv'duals arthrodesis Mas preferred Disc 
lesions m the lumbar spine demanded conservative treatment at first recurrence called for exploration 
In later life arthrogenic sciatica Mas common Radiographs revealed pronounced thinning of the disc 
space and apophj'seal arthritis For this condition arthrodesis Mas advised The sciatica of spondvlo- 
hsthesis Mas usually arthrogenic and could be relieved by arthrodesis Conservatism should be the rule 
in the treatment of low back disability and m considering the indications for operation, due regard should 
be paid to the psychological background of the patient 

Treatment of the Injured Back by Physical Medicine— Di- Frank May (Melbourne) said that the 
commonest cause of low back disability m as muscular or ligamentous strain He discussed acute strain 
of muscles and fasciae and methods of relief of pain by Mliich to promote early active movement Nov ocam 
injection was important m diagnosis as well as treatment Earlj treatment prevented chronic traumatic 
fibrositis Conditions predisposing to back-strain namelv faultj posture obesitj spondv lolisthesis 
kj phosis and congenital anomalies vv ere reviewed Methods of phj sical therapy m ere demonstrated 
Routine Treatment of Compound Fractures— Mi John R S Lahz (Brisbane) recalled that m 1865 
Joseph Lister successfully treated a compound fracture of the tibia b} the carbolic antiseptic technique 
First-aid management and pre-operative preparation were discussed Tourniquets which caused tissue 
anoxia were to be avoided Liberal irrigation of the wound wath a mild antiseptic solution such as 50 
percent Dettol or I/IOOO Monacam underpressure was advocated Meticulous viound toilet was 
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imperati\e wthout manipulation of the bone ends if this meant more than simple leverage of 
fragments -which -were seen and handled easily Plating open fractures ivas ill-advised because it increased 
the risk of infection and reduced blood supply to the damaged bone Fascia should not be sutured under 
tension The skin should not be sutured if operation ivas performed more than eight hours after injurj 
or if there vas a gaping vound Tight bandaging might cause slight and often unrecognised ischaemia 
Primary Internal Fixation of Fractures — Mr B Keon-Cohen surveyed one hundred and eighty se\en 
closed fractures and forty-seven compound fractures treated by primary internal metallic fixation The 
indications for internal fixation uere 1) to maintain reduction of unstable fractures, 2) to secure efficient 
immobilisation after complete reduction in those fractures which were slow to unite and 3) to simplifj 
the management of multiple fractures Interposed soft tissue was an important cause of difficulty in 
reduction and delajed union, notably in spiral fractures of tibia, fractures of the medial malleolus, and 
mant fractures of the humerus and femur Intramedullary nails ivere valuable m fractures in the upper 
half of the femoral shaft At operation a tourniquet was used whenever possible Adequate exposure 
•was secured bx incisions so placed that plates and screws xvere neither subcutaneous nor crossed by the 
suture line All operations uere performed under penicillin control Complete immobilisation of the 
x\ ound XX as the most important single factor in promoting sound healing All patients x\ ith tibial fractures 
except those xxith bone loss xxere alloxxed to xvalk in a caliper splint after three xveeks With a Kuntscher 
nail m the upper tlnrd of the femur the patient took xveight xvithout support in three xveeks and with 
other femoral fractures after six to eight xxeeks Movement of the shoulder, elboxv, and forearm joints 
xxas begun after ten dajs xxith fractures of the humerus, and in four to six xveeks xvith fractures of the 
forearm bones Fix e instances of sepsis had occurred, all of xvhich cleared up after removal of the metal 
In the past eighteen months fort} -sex en compound fractures had been treated by primary internal fixation 
Thirtx -four healed bx first intention and eight after minor degrees of superficial skin sloughing xxffiich did 
not affect progress It seemed safer not to wait for the wound to heal, and for delayed union to become 
obx lous before carrx mg out internal fixation Sixteen cases not included in the senes had been treated 
b} a combination of bone graft and some form of internal fixation in six instances the xvound broke doxvn 
and infection caused delaj in union In deciding xvhen to use internal fixation it xvas necessary to 
distinguish betxxeen open ' and infected fractures, many civilian fractures could be classed as open 
The golden rules xxere 1) meticulous xx'ound toilet 2) routine chemotherapy and maintenance of the 
haemogk bin lex'el 3) closure of the xxound xxithout tension, if necessary by skin grafting, 4) burial of 
metal under muscle 5) absolute immobilisation of the hmb until healing xvas complete 
The Traumatic Umt — Mr C IF B Littlejohn (Melbourne) in his presidential address opened a joint 
discussion xvith the Section of Surgery and described traumatic surgery as the grandparent of all surgery 
The dex elopment of surgerj and traumatic surgerj’-, the growth of industry the enormous increase in traffic 
accidents and the lessons of txxo xvars, had pushed this branch and its organisation to the forefront In 
Great Britain much had been done and -traumatic units xxhich xvere developed in xvar-time noxv dealt xvith 
cixihan casualties xxith continuit} of treatment from the time of injurj to final rehabilitation and resettle 
ment m industr} In his viexx it xxas better to develop traumatic units in association xvith general hospitals 
rather than to establish nexx hospitals devoted to trauma as had happened m Birmingham England 
Traumatic units should treat all fresh cases of bone injury, infections of the hand and patients with residual 
deformitx or interference xxith function bv injury It xvas unfortunate that insurance companies might 
not be interested m financing specialised traumatic units because they adjusted their premiums in accordance 
xvith liabilities 

Role of -the Plastic Surgeon in a Traumatic Unit — Mr B K Rank (Melbourne) emphasizing the 
importance of primarx skin healing m any case of open injury, considered that the part to be played b} 
plastic surgeons xx as txx ofold I) the management of cases particularly appropriate to his practice including 
facio-maxillarx injuries manx hand injuries, and all extensive soft tissue xvounds including burns, 2) the 
treatment of manx cases xxhich hitherto had lain in no man’s land" and had often been handled 
indifferently in casualtx departments In compound fractures xvith skin loss local viability xvas the first 
consideration it might be prejudiced bx^ interruption of blood supply m raising a flap There xvere txxo 
distinct principles underl} mg the design of local flaps — rotation and advancement these xvere describe 
xxath various applications It xxas emphasized that plastic surgeons and orthopaedic surgeons shou 
xvork side by side in traumatic units In particular it was pleaded that the knoxvledge of plastic surgery 
noxv available should be utilised at an earlier stage , 

Hand Injuries — Mi B K Rank (iNIelbourne) referred to the frequency in xvounded men of stiffness ^ 
the small joints of the hand arising more often from inflammation, oedema and immobilisation, than 
actual tendon or joint damage The difficulties of secondary repair emphasized the importance of im 
treatment of the injured hand in a special unit Of 4604 injured xvorkers entering the Casualty Depa 
of the Roxal jNIelboume Hospital during 1947 more than one-third presented hand injuries 
object of primary treatment xxas complete soft tissue closure, no matter hoxv severe the injury or 
loss, and no matter xxhat tedium there might be to the surgeon Not unless the highest stan ar 
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punnu licnlinj; tould b( ixpttlKl \\ iniimdnU ri,piir o( tendon or nerve injuries justified Hand 
injuries niiglit he eonsidered in two e ite),oiies Unhdv ' hintd iiijuncs — In tlicsc soft tissue wounds 
were often niultijili of in nnpul ii oi j ij,j,ed t\ jie ind with 1 icer ited skin edges tlicre might or might not 
be skin loss The jnimiiN iitii was soft tissue elosiire with sjilit skin grafts transposed flaps or primary 
direct (laps 111 comiile ting a triumatie ainjiiit itioii no more than was essential to effect closure should be 
reiiioNed beeaiise filleted soft tissue fioiii leelunelinl jiiits might be of inestimable value m secondary 
repair lidv' hatul tvjuiu -i — I his te jic of ease caused In choppers knives axes and glass, called for 
priiiiar\ re pan of ill injiiied stiiietuus, proMeleel onl\ that there was no real likelihood that infection was 
alreaeh establishiel In two tears at the Uotal Melboiiine Hospital no case of tendon repair primary or 
secondare, hael shown infection Mr bank eliseiisseel the woik of Hiiiinell in America and Puhertaft in 
Lngland, and eiiipli isireel th it a) teiielein rejiiir w is futile unless joints were mobile sensation adequate, 
and scars absent fioiii the legioii />) operation must leatc two clean and uninjured tendon ends in accurate 
apposition, the finesse eif atraiiniatie te chiiiepic w is more imjiortant than the particular suture material 
used silk inlon or stainless steel wire were all clfectue c) in order to meet the danger of reactionary 
swelling the thecal sheath should be excised completch except for a few stirrups in appropriately placed 
positions to prceent prolapse d) jiosture of the hand after suture was important e) movement should 
be limited for the first three weeks and then begin in the inner range There was no longer reason for 
a fatalistic attitude in lelation to severed llexor tendons If joints were mobile and sensation normal, 
a digit should not be amputated It was urged that hand injuries should be segregated to the care of a 
few surgical teams in hosjntal Onh b\ long experience could a surgeon learn the pitfalls of hand surgery, 
and acquire the technique which would give a high percentage of good results 

GREAT BRITAIN 

INSTITUTE OF ORTHOPAEDICS— POST-GRADUATE FEDERATION 
OF THE UNIVERSITY OF LONDON 

The winter course of lectures and demonstrations in the Institute of Orthopaedics will be given at 
the Rojal National Orthopaedic Hospital Great Portland Street and the country branch, Stanmore 
beginning on Monday October 4, and continuing until Saturday March 19 1949, under the leadership of 
the director, Air H J Seddon and the Dean Mr H Jackson Burrows Each day there will be lectures 
in the basic sciences chnico-pathological demonstrations radiological and clinical conferences, demonstra- 
tions in the splint rooms and workshops and academic lectures in addition to the usual clinical practice 
of the hospital in w ards out-patient departments and operating theatres 

BRITISH ASSOCIATION— llOTH MEETING AT BRIGHTON, ENGLAND 

The one hundred and tenth meeting of the British Association was held in Brighton from September 
8 to 15 1948 In his presidential address Sir Henrv Tizard discussed world food requirements A 
discussion on human blood groups was held jointly by the sections of zoology anthropology and physiology 
Professor Le Gros Clark (Oxford) discussing the findings of the British-Kenya expedition in their study 
of the fossil remains of early Miocene apes said that the Miocene period was estimated to have lasted 
about twent} million years before the Pliocene period which itself lasted for possibly thirteen million years 
Of particular interest were some Miocene limb bones — humerus clavicle femur calcaneus and talus — 
which had been discovered in this expedition for the first time It was clear that these apes were not 
specialised for arboreal life but were capable of running and leaping with agility in marked contrast to 
the habits of modem anthropoid apes The significance in relation to human evolution lay in the fact 
that hitherto many had argued that despite their apparent similarity limbs of human type could hardly 
have been derived from those which were characteristic of the modern anthropoid ape To say the least 
the foundation of such argument is now disturbed 

Sir Henry Dale introduced a discussion on transmission of effects from the endings of nerve fibres 
and Professor F R Miller summarised the influences of eserine actylcholine and atropine on many 
varieties of synapses There was much interest in Sir Ernest Rock Carling s discussion on the problems 
of old age and the revolt which he claimed was justifiable against the “ sixty to sixty-five years 
convention of retirement 

INTERNATIONAL CONFERENCE ON SPEECH THERAPY 

A conference on speech therapy attended by delegates from the Dominions the United States of 
America, six European countries and two South American countries was held in the Royal Society of 
Aledicine London in September 1948 The problems of speech disorder were covered in a series of thirtj. 
papers wath detailed discussion on the dysphasia of Little s Disease infantile paraplegia and head 
injury and the associated conditions of dysgraphia and dyslexia It was a little disturbing to hear from 
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Dr Alacdonald Cntch]e\ of the normal \ erbal mannerisms ’ by %vhich sentences are so often prefixed 
b\ such meaningless phrases as actuallj and " as a matter of fact Dr Cntchley said that as a rule 
x\ omen x\ ere more fluent than men but men took more interest in speech for its oxm sake Thex deliberated 
oxer le mol jttsic and thex thought of the double entendre in a xxaj' that xxmmen did not Those of ns xxlio 
use dictaphones and are astonished thereafter to hear xxhat xxe have said, and those of us xxhose speeches 
are recorded xerbatim and are astonished at xxhat xxe read max perhaps take solace m the fact that xxe 
are not alone in our x erbal mannerisms ' The xxork of speech therapists has not yet been granted the 
recognition it deserxes but this conference demonstrated their pride in their xvork 

ANNUAJL CONGRESS OF THE CHARTERED SOCIETY OF PHYSIOTHERAPY 
The annual congress of this Societx xxas held in London from September 22 to 26 1948 A^fter a 
reception at the Apothecaries Hall the opening lecture xxas gix'en by Sir William Scott Douglas on the 
'National Health Serxice Air P Bauxxens gax'c a paper on Electromyograph}^ ” Mr H Osmond- 
Clarke discussed Rehabilitation of the Injured ’ Suspension exercises xxere discussed by Mrs Guthne- 
Smith Mr I S Smillie gax e a lecture on The Quadriceps Muscle m relation to recoverx^ from Knee Joint 
Injuries The Founder Lecture xxas dehxered under the chairmanship of Lord Horder bx' Professor 
L J Mitts on “ The Experimental Approach to Phx siotherapx ' A reception xvas held at the Guildhall 
bx the Rt Hon the Lord Alax or of London 


INDIA 

ASSOCIATION OF SURGEONS OF INDIA 
The ninth annual conference of the Association of Surgeons of India xxas held at Bombay Dr M G 
Kim of Aladras (M Ch Orth Lixerpool FRCS Edin ), xxas elected president In his presidential address 
he discussed medical education and a suggested scheme for the reformation of Indian medicine xxith 
obserxations on specialisation in surgerj and training m operatixe technique He discussed the role of 
pathologists in surgical teaching and made an appeal for the development of a post-graduate college 

BRAZIL 

Unusual Disruption of the Pelvis — At the sexenth Brazilian Convention of Traumatology and 
Orthopaedic Surgerx an unusual disruption of the pelx'is xxas reported bx' D> Evens Balesdent and Dr 
Roheito Atifi The patient a man aged txx entx -eight xears, xxas throxxn from his horse, sustaining a 



Disruption of nelxis xxith overlapping of pubic bones reported b> 

E Balesdent and R Nexes (Brazil) 

fractured clavicle, ruptured urethra and complete dislocation of the ilium xxuth sacro iliac 
overlapping of the pubic bones The dislocation xxas reduced five hours later The patient xvas P 
on a XX heeled stretcher xxith a sandbag under the sacrococcygeal region The hips and knees were 
and each loxxer limb xxas rotated outxxards At the same time txxo assistants, holding each ilium, 
them outxxards and backwards by pressing on the antenor-superior spines Complete reduction 

accomplished at the second attempt Three months later the patient xx as able to ride again 
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R(x\ PT 

1 G\ PT IAN OK 1 llOPM HlC VSSOGIATION 

All l.gcjitnii Oi tliojnKliL \ss(ici ilion li i hitii i s( ililislicd undci the first presidencc of Professor 
iM Knmd IIiissuii (1 KCS I iiLlmd MChOitl, 1 nupool Pi ofrbsor of Orthop-iedics in the University 
liroiiK Cniro) Tlir ixiciUnt conimitlcc iiicliirUs Piokssoi C.-imd Hiiinda (i\f B Ch B Birmingham 
f’rofcssor of Ortliopitdics in the UiiucrsiU 1 noul \l.Mndrn) mid Dr Ah Mohamcd (M Ch Orth 
J ncipool, siirRcon (he Dciiicrdichi HospKnt Cmro) flu fomidci members include Dr A M Menaisy 
1 RC S 1 ngluiid, and Dr \ H Slnrl»nu\ I R ( “s 1 iidinn botli of whom are assistant professors in 
the I nixcrsitc of Cairo, Dr Maiisoiir Shaw Kc {KulCnsrinl Dopitil Camh Dr Philip Salub (Red Crescent 
Hospital Cairo) Dr Kached IsKaiider (Public Hcallli Hospit'-l Cairol Di IMohamed Wehrez (Demerdache 
Hospital Cairo) Dr \1\ CIi died (King s Hospital C mol Dr Kiid \\ vhb ih (Ministry of Education Cairo), 
Dr Edward Saddek (Director of Heloiian Sanatonun Caind D> Vbdon Sallain (Director of Marine 
Sanatonuiii \Ic\andna) and Dr \Iuned Hamainsa (I lotiii m Hospital Cairo) 

SP \I^ 

SOCIEDAD nSPANOLA DD CIRUGIA CRTO=*EDICA Y TRAUM APOLOGIA 

The annual n ccting of the Spanish \ssociation o fiaumatic and Orthopaedic Surgerv was held in 
Madrid on Maj 17 and IS Ifi-fh under the presidcnrc oi Dr A1 Saiaterii Dr M Salaaern (Bilbao) was 
elected president Dr R San Ricart (Darcelonai Mec pi sub nt iH C Gonzalez (Madrid) secretary, and 
Dr \ Garaizabel (Madrid) treasurer Scieiitihc and chiii. j ciA ib itions were read 

Treatment of Scoliosis — Dr J 7 loucoso (\ igc| and Lt > i 'iicait (Barcelona) emphasized the importance 
of better understanding of the pathology of scoliosis n oraei that more logical treatment might be 
established The ctiologt was often obscure but 1 1 some case light could be thrown on the problem by 
stud\ of the lustorj Anatomical cure of established scclio is was almost impossible but in about 70 per 
cent of idiopathic cases clinical cure could be achitaed b\ cor servatne methods In childhood Stemdler s 
consenatuc methods were found to be the most satisfactorr especially for idiopathic and rachitic 
scoliosis, in such patients treatment might be expected to give successful results m 100 per cent of cases 
Established scoliosis demanded treatment in specialised cliniCS under skilful direction Spinal fusion, 
after maximal correction bj the turnbuckle plaster jacket was the best treatment Gjunnastic exercises and 
plaster jackets were a aluable auxiliarj metnods but they could achiea e little by themselves Real advance 
would be achicacd onlj when it became recognised that operation was imperatne if conservative measures 
failed to arrest progress of the dcformita Di Fernandez Iruegas (Madrid) agreed as to the efficiency 
of Rissers method when combined with spinal fusion Dr Salavern (Bilbao) adaocated conservative 
methods of treatment 

Kuntscher’s Intramedullary Nail — Dr F Jtmeno Vidal (Barcelona) summarised the historical back- 
ground of the technique of intramedullary nailing and the evolution of this method of treatment since 
it was first introduced in 1940 * The present situation in Germany made it difficult to study late results 
and It was therefore important to collect as much information as was possible from cases treated in Spam 
He discussed the mechanical problems which arose and the measures of technique which W'ere demanded 
for their solution He reviewed also biological aspects especially alterations in bone physiology and the 
problems of bone infection He disagreed with Kuntscher s opinion that callus formation was stimulated 
bj nailing His experience with intramedullary nailing m the upper limb was disappointing He 
behe\ed that nailing should be limited to the treatment of oblique and transverse fractures of the middle 
and upper third of the shaft of the femur In other regions the indications were few and cases should be 
chosen with the utmost care Intramedullary nailing was not indicated in children Dr F Lopez de la 
Ganna (Madrid) reviewed his experience of intramedullary nailing of lower limb fractures In fractures 
of the shaft of the femur the results were excellent in 94 1 per cent of cases In fractures of the shaft 
of the tibia there W'ere 84 5 per cent of good results The time of bone healing was shorter than with other 
methods Most patients could be allowed to resume weight-bearing at an early date Dr Garcia Diaz 
(Oviedo) expressed optimism he said that in all cases the fracture site should be exposed and the nail 
introduced under direct vision Dr Sierra Cano (Santander) suggested that the nail should be used in 
treating pathological fractures he showed several cases of fracture through the site of malignant bone 
tumours in which nailing had made the patient more comfortable and had reheied him of pam during 
the period of his survival After the discussion a commission w as appointed to stud\ ail cases treated in 
Spam by the Kuntscher method of intramedullary nailing It was estimated that at least fi\e hundred 
cases would be available for study 

* The fact is that it was introduced by Hey Grores Bristol England before 1920 Editor 


t'OL 30 B, NO 4 NOVEMBER 1948 



736 


PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


Other Commumcations — Dr Sanz Ibanez (Jladrid) reported the finding of poliomj elitic virus during the 
pre-parah-tic period in the muscles of mice which had been inoculated experimentally Dr Salavern 
(Bilbao) presented se\en cases of arthrogryphosis Dr Clavel (Murcia) and Dr Sanclns Ohnos (Madrid) 
showed two interesting cases of Len’s disease D) Sanchts Ohnos showed good results from osteotomy 
of the femoral neck in the treatment of paralytic dislocation of the hip joint 


UNITED STATES OF AMERICA 


William Darrach Memorial Lecture — The first William Darrach Memorial Lecture was given on 
June 12, 1948 at the Emhom Auditorium of the Lenox Hill Hospital, New York, by Sir Reginald Watson- 
Jones (London) on the ' Principles of Immobilisation and Mobilisation in the Treatment of Fractures ” 
The lecture was gnen on the same day and at the same hour, as a lecture which the late Dr William 
Darrach had planned to give as part of a course of instruction organised by the New" York and Brooklyn 
Fracture Committee of the American College of Surgeons under the chairmanship of Dr Preston A Wade, 
and contributed to by Dr Robert H Kennedy Dr Paul B Magnuson, Dr Phdip D Wilson, and Sir 
Reginald Watson-Jones Dr Preston Wade said ' It is ivith sincere regret that we record Dr Darrach s 
recent death In his passing the medical profession has lost one of its greatest figures We of the New 
York and Brookhn Fracture Committee wall miss him since he was one of the founders of this committee 
and one of its most staunch supporters Sir Reginald Watson-Jones said ' Dr Darrach was more than 
a great surgeon E\en across the \tlantic we knew him as ‘ Uncle Bill ' He was a leader of men and 
made such an impression on his disciples and students that, through them, his work is perpetuated and 
multiplied so that it is in truth immortal 

Death and Growth of Bone — The Robert Jones IMemorial Lecture at the Hospital for Joint Diseases, 
New York was gnen on ]Ma\ 26 1948 by" Sir Reginald Watson-Jones (London) on the occasion of the 
annual \lumm Conference under the chairmanship of Dr Leo Mayer Sir Reginald said that the cause 
of death of bone like that of an> other tissue was loss of blood supply" The blood supph might be 
destroied b\ fracture for example fracture of the scaphoid, by dislocation, for example dislocation of 
the lunate bi a combination of fracture and dislocation, for example fracture-dislocation of the astragalus, 
b\ opera '■ne interiention with stripping of soft tissues from the bone, or by embolism or thrombosis of 
end arteries The diagnosis was based essentiallv on the shadow of relative density The possibilitv 
that there might sometimes be true increase in the density' of dead bone was perhaps not y"et finally excluded 
but in the \ ast majoriti of cases the density was no more than relative and the appearances of true density 
were attributable to optical illusions The pathology was that of complete bone death with osteoclastic 
resorption on one side of the lamellae and osteoblastic deposition on the other 

Clinical applications depended on three consequences of avascular necrosis fragility of bone which 
unless protected became deformed slow union of fractures w'hen one fragment was axascular, and late 
de\ elopment of arthritis due partly to the deformity of crushed joint surfaces but still more to death of 
the o\ erh mg articular cartilage Deformity arising from the fragility" of avascular bone could be seen 
in coxa plana when weight-bearing was permitted in the treatment of Perthes’ disease, m crushmg of the 
lunate bone m Kienbock s disease and m flattening and crushing of the talus when weight was borne early 
after fracture dislocation with necrosis of the body" Slow union due to avascular necrosis was obvious 
m certain fractures of the neck of the femur and fracture of the scaphoid Even in fractures of the shaft 
of the tibia the relat'on of slow union to avascular necrosis could often be proved by radiographs taken at 
the nght time Late a thritis due to avascular necrosis was still the most important source of failure in 
the treatment of dislocation of the hip and fracture of the femoral neck The incidence was higher than 
mant behet ed — and no series of reported cases which claimed to indicate the frequency of this complication, 
and the possibility of reducing it by one or other device of treatment should even be considered unless 


supported by at least fi\ e to ten y ears’ folloyy -up of cases 

The relationship of ay ascular necrosis to Legg-Perthes’ disease still presented problems for study 
Examples were shown of ay ascular necrosis of the femoral head similar to those of Legg-Perthes disease 
due to the trauma of dislocation of the hip and fracture of the femoral neck m children and manipulative 
reduction of congenital dislocations, early tuberculous arthritis of the hip, osteomyelitis of the upper shaft 
and neck of femur, local foci of chronic bone infection in the femoral neck In other yyords many ty"pes 


of injury and infection might cause thrombosis of the epiphy'seal vessels yyith resulting avascular necrcwis 
Ty’pical Legg-Perthes disease of idiopathic type yvas no more than one example of avascular necrosis 
to metaphy'seal lesions yyhich yyere sometimes, but by no means abyays obvious in early radiographs 
Bone grafting yyas essentially a study in ay ascular necrosis Sections of ordinary 
necrosis due to injury and sections of transplanted bone, yyere m all respects identical Important c mi 
observations arose yyhen it yyas recognised that complete replacement of dead bone in Perthes 
the hip took not less than ty\o or three years Complete replacement of a yvhole thickness bone gra ^a^ 
took tyyo or three years Cancellous chip grafting yyith its apparently speedy bone formation, a 
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m\Lsti|;itors lo bclit\i tint Uiip ri ifts did not dii is whole thickness grafts did In fact such grafts died 
in prccisch tin. same w i\ and this w is proved In inan\ sections The only diffeicnce in their behaviour 
arose from the loosi opin wove struetuie of the giafls with their thin lamellae Primary union might be 
accckratcd In chip grafting but liinl consolidation was no more rapid than after any other type of grafting 
No matter how favouiable the cireumstanees adult bone could not grow and mature in less than three or 
four months and even after cancellous chip grafting earh application of shearing stresses could interfere 
with growth and cause non union The one ceitain indication for cancellous chip grafting and for rigid 
exclusion of anv fragimnt of compact bone was a fractuic with potential infection In such cases there 
should lx no foreign bodv of anv tvpe neither screws plates iioi dead compact bone 

This IS the Kobert Jones Memorial Leetuie and it is a great honour and distinction to be allowed 
to pav tributi m this citv to one of the world s greatest pioneers of orthopaedic surgery — my chief 
niv teacher mv jihilosopher, and mv friend lie handed on from Hugh Owen Thomas a tradition 
of scientific stiidv But it was not this alone which accounted for his contribution to the orthopaedic 
surgerv of the world It was not for this reason alone that we lament the destruction by bombs of 
11 Nelson Street l^iver]iool a destruction which was quite complete except for the surgery door above 
which a stone was still visible HOT Surgerv lb66 Robert Jones knew the art as well as the science 
of surgerv T his aspect of treatment now know n as rehabilitation was his greatest contribution ’ L i\I 


CORRESPONDENCE 

Arthrodesis of the Ankle — Experiences with the Transfibular Approach — In the August 1948, 
Bntish issue of this Journal an editorial footnote was appended to Mr J Crawford Adams article on 
‘ Arthrodesis of the Ankle Joint b> the Transfibular Approach AAe vvTote To this day none of us 
knows with certamtv who first conceived the brilliant idea of this simple and effective operation Neither 
does anv of us bohev c tint it is important to attach the name of a single surgeon to a particular operation ’ 
So far so good But we went on to sav’ that if credit must be attached it should be shared by certain 
joung surgeons whoso names were enumerated and in so doing we regret very much that the important 
pnoritj of Dr Thomas Honvitz of Indianapolis Indiana was overlooked He vvTites Respecting your 
own thoroughness and the exactness of vour British colleagues several of whom were my dear fnends 
in the Middle East in 1942-44 and appreciating the superb merit of your issues of the Journal, may I 
call j our attention to ' The Use of the Transfibular Approach in Arthrodesis of the Ankle Joint American 
Journal of Surgerv 1942 volume 53 page 550 We are grateful to > ou Dr Horwitz not simply because 
jou have drawn our attention to vour publication but still more because in your article you indicated 
the gradual evolution of this principle from the work of Goldthwait in 1908 Gatallier in 1931 and Alldredge 
m 1940 The advance of science is on so broad a front that, no matter what branch is considered, progress 
can seldom be measured in terms of the contribution of anv one individual Almost mvanablv it is shared 
by manj 

“ Infections of the Hand ” — In commenting on the article on " Infections of the Hand bv J B Loudon, 
J D Mmiero and J C Scott published in the August number of the Journal (Vol 30-B No 3 409) Mr 
J F Curr whose statistics were quoted says that a somewhat broad deduction has been made when 
it was reported that his cases were treated with local and svstemic penicillin The fact is that many of 
his cases were treated without benefit of penicillin and in certain other respects the speed of recovery in 
his cases may have been somewhat under-estimated It is uncertain that there has been anv serious 
mis-statement of fact but w e take satisfaction in the knowledge that Mr J C Scott and Mr J F Curr are 
now in correspondence with each other 

Death while Bathing — A correspondent to the columns of the British IMedical Journal DrG L Alexander 
of Bristol writes " It would be interesting to know whether some unexpected deaths while bathing might 
not be due to acute prolapse of an interv ertebral disc About a vear ago in my bath I was suddenlv 
as It seemed cut nearly in tw o by something from behind For ten minutes I lay in that bath paralv sed 
and nearly fainting with pain Had this happened while bathing alone in deep water I should certainly 
have died ’ The diagnostic significance of low back pain ‘ of immobilising intensit> ’ is of course well 
recognised but few of us have stopped to think of all the possible circumstances in which such immobilisation 
might occur 
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TEXT -BOOK OF THE RHELH A.TIC DISEASES Edited by W S C Copeman OBE, jMD.TRCP 
Ph 3 Sician to the Rheumatism Department and Lecturer in the Medical School, West London Hospital 
Compiled bj t\% ent} -four contributors 10x7iin Pp viii-1-612 iiith 351 figures some in full colour 
Index 194S Edinburgh E & S Livingstone Ltd Price 50/- 

Studj of the rheumatic diseases is complex because it is not based upon one pathological process 
as in tuberculosis nor upon a narron regional distribution as in gynaecology The feature nhich links 
all these diseases is social rather than clinical and comprises the element of crippling disability for nhich 
they ha\e a high potentiality While the disabilities are largely in the locomotor system this subject 
has ramifications far bej'ond the scope of orthopaedics Examination of some of the titles in the present 
book mil shou hou broadlj’’ based must be the vision of one -who wishes to master the whole field ranging 
as it does from Rheumatic Fe\ er (Lord Horder) and Chorea (Copeman) to Rheumatoid Arthritis (L S P 
DaMdson) Osteoarthritis (TED Fletcher) Gout (Henry Cohen) Fibrositis (Copeman) and Sciatica 
(F A Elliott) not to mention some of the more rare arthritic syndromes MTiile therefore, at least 50 
per cent of the vork of an orthopaedic surgeon merits discussion under the term rheumatic disease, 
ne\ertheless he should realise that the full scope of rheumatism requires consideration of every system 
of the bod^’’ and the -whole of pathology In diagnosis and therapy no single person can encompass the 
subject We are driven to the conclusion that no new specialism is required in the attack upon rheumatism 
In fact there is here a lesson for medicine as a -whole as emphasized by Walshe namely the need for 
integration the development of team w ork and a return to the viewpoint of the ' physician 

The present work is a striking example of integration for Dr Copeman himself a distinguished 
physician has gathered together a team of experts to present the many facets of his subject He is to be 
congratulated on a review which is authoritative in a way which no work by a single -writer could equal 
Of particular note are the masterl}’- contributions by Henry Cohen upon the ‘ Rarer Arthritic Syndromes ” 
and Gout each is wTitten in characteristic style with perfect clarity and complete understanding 
It IS ine\ itable that in a senes of thirty essays there should be some overlap of material and repetition 
of detail This fault however is much less than in many similar works by multiple authors Most of 
the articles are enriched by i aluable lists of references In this w ay Henry Cohen s essays provide models, 
as also do the excellent sections on History by W S C Copeman Anatomy and Physiology by D V 
DaMes Brachial Neuralgia by 1\I J McArdle and Special Pathology by H J Gibson The orthopaedic 
sections by M atson Jones and Osmond-Clarke are lacking in this regard This is sad because in the 
space ai ailable they ha\ e not been able to deal exhaustively w ith this very large part of the therapeutics 
of rheumatic disease and reference to the w ork of other authorities some of whom they quote w ould have 
Deen of help These tw o sections dealing respectively w ith the Principles and the Problems of Orthopaedic 
Treatment are how ev er as one w ould expect first class and give a very fair outline of orthopaedic 
methods One would perhaps have preferred a clearer exposition of joint posture in relation to function 
and phj aiological rest The discriminating reader w ill not be influenced unduly by the tendency of the 
M atson-Jones school to regard arthrodesis of the hip joint as the ‘ ideal ’ operation for unilateral osteo 
arthritis even in young people Good as the operative result may be, it is a misuse of the word to call 

it ideal Nevertheless these quibbles do not affect our appreciation of the excellence of this contribution 

\part from those articles already mentioned there are contributions by Sir Adolphe Abrahams on 
Differential Diagnosis C W Bucklej^ on Spondylitis H A Burt on Physical Therapy Campbell Golding 
on Radiology J H Kellgren on Pain G D Kersley on Hydrotherapy L C G Pugh on Climatology 
Osvv aid Sav age on Dermatology B Schlesinger on Still’s Disease P Stocks on Statistics W Tegner on 
Social Problems Henry Mhlson on Psychiatry, and B W Windeyer on Radiotherapy In a work which 
deals w ith so much of general medicine it would be easy to find some little problem which has been omitted 
5 et it seems to us strange that practically no mention is made of the neoplastic conditions of synovia 
membrane nor any discussion of senile decalcifying spondylitis 

This lew text -book will clearly for a long time be recognised as the standard British work upon t 
rheumatic diseases In future editions of which doubtless there will be many vv e hope that a little pruning 
elsewhere will permit a rather more ample discussion of orthopaedic principles and practice As 
the work is a credit of distinction both to the publishers and to the notable team which Dr Copeman 
assembled — Norman Capener 

TREATMENT BY MANIPULATION IN GENERAL AND CONSULTING PRACTICE By A 
Tivibrell Fisher M C MB F R C S , Orthopaedic Surgeon to the St John Clinic and ns i 
of Ph 5 ^sical Aledicine and to the Arthritic Unit St Stephen s Hospital Fifth edition 9X 
IX -(-275 with 126 figures Index 1948 London H K Lewis &. Co Ltd Price 25/ 

In the fifth ed Son of this manual Timbrell Fisher has added many new sections to the text and as 
made his ideas more easity understood by the addition of many new illustrations disease 

The first chapter deals with the history of manipulation in the treatment of joint injury an 
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ind it attempts to c\^lhln the reasons for icmarkablc changes in the opinions of surgeons as to its value 
The author ^\lsclJ states th it destnictue cntieism of manipulative treatment is of little value and that the 
subject must be taught from the basis of underlj mg pathology a knowledge of which must form the basis 
of treatment llip outstanding feiturc of the work is the clarity of description of the type of injury, or 
the sequel of disease whicli can be treated sucecssfiilly by manipulation Contra-mdications are given 
clcarlj and the eomphcations whicIi maj result from its unjustifiable use are stressed firmly 

Included in this cvccllent material there arc unfortunately some points to which exception might 
he taken In the discussion on manipulation of joints the author suggests that an equally successful 
result can be obtained by manipulation whether the adhesions causing limitation of movement are mtra- 
articular or extra articular Most of those who have experience with this method of treatment have found 
tint the response to manipulation is much more satisfactoiy when adhesions ore in the tissues round the 
jomt and do not affect the joint lining or the articular surfaces Again the author in his discussion of 
low back pain and sciatica wiselj stresses the fact that surgeons must bear m mind the possibility that 
such pain may be due to rctropulsion of the nucleus pulposus Directly afterwards however he describes 
methods of manijiulation and stretching of the sciatic nerve without indicating whether this method is 
to be used when rctropulsion is deemed to be present One other point might be noted in the illustration 
of manipulation of stifl terminal intcrjihalangeal finger joints movement is being produced by the pressure 
of the surgeon’s fingers on the nail of the affected finger If this method is used to bend a really rigid 
terminal joint the result as a rule is the dev elopment of a haematoma under the patient’s nail which renders 
subsequent phjsiothcrapj impossible thereby losing the movement gained 

This book can be studied with benefit by any surgeon who is interested in this branch of the work 
Much can be learned from this sensible presentation of a subject which to most people is still a mystery — 
T P McMurrav 


HUMAN PHYSIOLOGY By P R Wivton MA MD D Sc Professor of Pharmacology University 
College London and L E liss Ph D Lecturer in Biophysics Umversity of Edinburgh Third 
edition SlySJ in Pp vv+592 with 248 figures Index 1948 London J & A Churchill Ltd 
Price 25/- 

In this edition a number of physiologists have tried to co operate in writing an elementary text-book 
in which the various branches of the subject would be presented to the student with the right emphasis 
As a text book of physiology the book is not entirely satisfactory because too much space has been devoted 
to the central nervous system and the special senses and too little, for example to the cardio-vascular 
system The undergraduate is likely to gain an unbalanced view The book may be useful to post- 
graduates who want to refresh their memory of the facts of elementary physiology without being able 
to spare time to read one of the large text books In this respect the usefulness of the book is limited by 
the omission of references to further reading 

The text is easy and for the most part clearly written but some of the diagrams are unnecessarily 
complicated An attempt has been made to present the subject from the point of view of human physiology 
and this has been fairly successful Nevertheless the book may not prove to be of great service to 
post-graduates — John L D Silva 

EARLY AMBULATION AND RELATED PROCEDURES IN SURGICAL MANAGEMENT By 
Daniel J Leithauser MD FACS Chief of Surgery St Joseph Mercy Hospital, Detroit Michigan 
9Jx6Jin Pp XI -1-232, with 36 figures Index 1947 Oxford Blackwell Scientific Publications Ltd 
Price 25/- 

The purpose of this monograph is to impress upon surgeons the importance of early walking after 
abdominal operations From an experience of more than 2000 patients the author asserts that if correct 
surgical procedures have been employed early walking is entirely without danger it reduces the incidence 
of pulmonary atelectasis and thrombo phlebitis shortens the period of stay in hospital and diminishes 
post-operative disability 

It IS recommended that as soon as the patient recovers from the anaesthetic (about three hours 
after operation) he is carefully assisted out of bed made to cough in the standing position and encouraged 
to walk round the bed It is emphasized repeatedly that coughing is more valuable when the patient is 
standing than when he is sitting or lying In cases of incipient atelectasis it is usually possible to detect 
palpable rales at the pulmonary bases when the patient stands after a bout of coughing a plug of mucus 
IS expelled and the rales disappear Whenever atelectasis is suspected coughing in the standing position 
is repeated at two-hourly intervals The only contra-indications to early walking are severe shock and a 
large mid-hne vertical scar Continuous intra-abdominal suction is not a contra-indication in fact after 
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cholecystectomy the author gi\ es continuous suction and disconnects the nasal tube from the suction 
apparatus -when the patient gets out of bed Types of incision and the nature of suture material are 
discussed Transi erse or oblique incisions are generally recommended Mid-hne and particularly mid- 
rectus incisions are behe\ ed to predispose to wound disruption and post-operative hernia Fine chromic 
catgut IS used for the peritoneum and extra-peritoneal fascia and alloy steel wire for other layers and 
the skin 

The average length of stay of patients in hospital after operation was appendicectomy (795 cases) 
2 26 days cholecystectomy (180 cases) 7 4 days, repair of hernia (200 cases) 5 7 days, pelvic operations 
(176 cases) 6 3 days In a senes of 2700 cases there were only fourteen fatalities, in none of which could 
death be attributed to earl}^ w alkmg Incipient pulmonary atelectasis occurred in four cases, post operative 
pneumonia in tvo and thrombo-phlebitis in two Disruption of the abdominal wound did not occur 
Twehe hermas recurred 

The author puts up a good case for early walking Nevertheless, in anxiety to drive his points 
home he tends to lecture the reader There is a good deal of repetition even to the extent of allowing 
the same sentence to appear in consecutn e paragraphs The book is well produced and well illustrated — 
H A Burt 


TEXT-BOOK OF ANAESTHETICS By R J Minnitt M D (Liverpool) D A (R C P & S Eng ), 
Senior Honorary Anaesthetist Royal Liverpool United Hospital Liverpool Maternity Hospital and 
Birkdnhead Maternity Hospital Director of Anaesthetics, David Lewis Northern Hospital Liverpool 
and John Gillies M C MB Ch B (Edin ) FRCS (Edin ) DA (Eng), J Y Simpson Lecturer in 
Anaesthetics The Unii ersity of Edinburgh Director, Department of Anaesthetics, Edinburgh Royal 
Infirmary Consultant in Anaesthetics Department of Health for Scotland Seventh edition 9 x 61 m 
Pp Ml -(-568 w ith 229 figures Index 1948 Edinburgh E & S Livingstone, Ltd Price 30/- 

The se\enth edition of Minnitt and Gillies ” will be welcomed warmly by all who teach anaesthesia 
because the previous edition which has been out of print for some time, was unquestionably the best 
text -book for undergraduates extant in this country The new version is much enlarged — 568 pages as 
against 437 and with 229 illustrations instead of 199 The figures are clear and well chosen, some being 
in colour 

There is no need to make detailed reference to the teaching which is sound throughout It has 
been brought up to date by a chapter on the use of curare by Dr T C Gray The section on local analgesia 
by Mr L B Wemll has been extended and it is now of much use as a practical guide in technique, as also 
IS the subsection deioted to applications in dentistry by Professor John Boyes Some of the legal aspects 
of anaesthesia ha\e been dealt with by J Crossley Vaines who is a Master of Law 

A few minor criticisms might be made Abbreviations are not always those which are ofiicially 
recognised fur example gm for g and "cc’ for ‘ c cm ” Moreover, the nomenclature is not 
umform the tenn millilitres is sometimes substituted for cubic centimetres The only technical advice 
which IS open uo criticism is that which relates to the administration of strychnine in cocaine poisoning 
The literary style usually excellent, and the book can be recommended whole-heartedly as a sound basic 
guide The paper printing and binding are well up to the high standard which is now expected of 
Messrs E & S Luiugstone Ltd — C Langton Hewer 


NOTES ON THE NEUROSURGICAL NEEDS OF THE POPULATION AND THE TRAINING OF 

THE NEUROSURGEON 5^x8^ in Pp 34 Published by the Society of British Neurological Surgeons 


The 


The last \ ar brought a striking increase in the number of beds available for neurosurgery 
planning committee of the Society of British Neurological Surgeons (Sir Hugh Cairns, President) now 
suggests the proMSion of one neurosurgical centre of fifty to sixty beds per million inhabitants, mos 
usefully situated in close proximity to a university and teaching hospital Country hospitals are gM 
only for con\ alescence or chronic maladies requiring little medical care It is improbable that the num^ 
of neurosurgical beds in a thousand-bedded teaching hospital could exceed forty The committee 
IS convinced that neurosurgerv is a proper subject for the clinical training of students because it 
admirable lessons in apphed physiolog 3 r Much that is wise as well as stimulating is containe m^^ ^ 
recommendations on the necessary qualifications and training of the neurosurgeon The crea 
special Diploma in Neurosurgery is felt to be undesirable The report stresses the close re^a^i^^^ 
between neurological surgery and other branches of medicine and surger} jg” n^erestmg 

particular, wall denie considerable information and mental stimulation from its study is i 
to note, for example that in an analysis of 32,491 admissions to fourteen centres between 
there were 2627 cases of sciatica and 795 spinal tumours — R Bett 
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and physiological basis 207 
Pathological dislocation of hip after arthritis m 
infants {discussion) 209 453 
Lew in P Paraplegia due to vertebral fractures 
{discussion) 727 

I ittlcjohn C W B Traumatic unit 732 
I opez de la Garma F Kuntscher s intramedullary 
nail {discussion) 735 

Loudon J B , Mmiero, J D and Scott J C 
Infections of the hand 409 
I umb G and Prossor, T Plasma cell tumours 124 
I unn H F Flexor and extensor retinacula of the 
wrist and ankle 389 


M 

i\kCarrol! H R Arthrography in congenital 
dislocation of hip joint {discussion) 570 
Irreducible congenital dislocation of hip joint 
{discussion) 570 

McComas E Late results of surgical treatment of 
tuberculosis of hip 730 

MacConaill M A Movements of bones and joints 
1 Fundamental principles with particular 
reference to rotation movement, 322 
dcFarland B L Backache-sciatica syndrome and 
intervertebral disc {discussion) 395 
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Dislocation of paraljdic, osteotomy of femoral 
neck in treatment of {demonstration), 736 
Dislocation of pathological after suppurative 
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Displacement osteotomy of, for pathological 
dislocation 208 449 
Fractures of, pinning of, 219 
Malum coxae senilis of, arthroplasty for 82 
Nailing and grafting of, in treatment of early 
cases of developmental coxa vara, 604 
Osteoarthritis of, arthroplasty for, 570, 728 
Osteoarthntis of, denervation in, 446 
Osteoarthritis of, ischio-femoral arthrodesis 642 
Osteoarthritis of, treatment of 728 
Tuberculosis of, extra-articular ilio-femoral 
arthrodesis for, 95 

Tuberculosis of ischio-femoral arthrodesis, 642 
'Tuberculosis of, late results of, 730 
Tuberculosis of, treatment of {demonstration), 574 
Huddersfield Medical Society Meeting 395 
Humerus, congenital absence of head of, 333 
Hunt, Dame Agnes appreciation, 575 709 
Hunter, John, 1728-93 357 361 
Hunterian Society celebration, 1948, 390 
Hybbinette-Eden operation for recurrent dislocation 
of shoulder 53 


Institute of Orthopaedics, London 
Appointment of Director of Studies, 574 
Winter course of lectures 1948—49, 733 
Intercostrin in treatment of acute anterior polio- 
myelitis 386 

International Conference of Physicians 1947, 213 
Conference on Speech Therapy, 1948, 733 
Congress of Medicine (Students'), 1948, 575 
Congress on Industrial Medicine, 9th 1948 39o 
Congress on Physical Education Recreation, ana 
Rehabilitation 1948, 575 
Course for the Emergencies of Medicine ana 
Surgery, 2nd Lisbon, 1947, 216 
Physiological Congress 17th, Oxford, 1947, 21o 
Poliomyelitis Conference, New York, 1948, 4UU 
Scientific Congress, 1948, 575 
Society of Orthopaedic and Traumatic Surgery 
Fourth Congress, Amsterdam, 1948 {editorial), 
580 {programme) 216 {report), 725 
History of 407 

Society of Surgery 12th Congress, 1947, 212 
[ntervertebral discs, backache-sciatica syndrome 
Discs lumbar degeneration of, anatomica 

investigation of, 572 , a ,, Vule 

Discs prolapsed, as possible cause of death wh 

bathing 737 r«,ornpn- 

Discs prolapsed, hemilaminectomy and lorameu 
ectomy for spmal fusions accompanying 
{demonstration), 209 
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Inlcr\crti,bi'il dibcs lupluiL in ccr\ icil region, 188 
Discs snrgcr^ of, 22*1 

Ligsincnls ns source of scgmciUnl pnin, 514 
Ir^Mn, S T , nwnrdctl C B 12 206 
Isclincmn ncnlc in injured limb, 208, 280 


J 

Joints, flail, plusiologicnl blocking of, 570 
Rotation mo\ ements of 322 
Jones Robert, ISIenionnl Lecture Hospital for 
Joint Diseases New York, 736 
Prize Essaj , 1950, 210 
Tradition 187 

Journal of Bone and Joint Surgerj , London, 
Conference on, 203 
Journals, contemporarj, 216 
Joumde Ortliop6diquo Parisiennc, 1948 575 
Joy of Life {editorial), 579 


K 

Kenja expedition findings of 733 
Kidnejs, changes in multiple mj elomatosis, 145 
Function allerg\ and, 312 
Function chemical nephrotoxin and 313 
Function, electrolj*te water balance and, 311 
Function haemoglobin and 312 
Function, shock and, 311 

Kirschner s splintering method in treatment of 
unumted gunshot fractures 213 
Knee anatomical details of 683 
Arthrodesis of , Key smethod ((fciiionsfinfion), 209 
Arthrodesis of positive pressure in, 478 
Arthrography of 394 
Arthrographj of opaque 729 
Arthroplasty of late results in 220 
Capsule of 683 

Conditions arthrography in, 394 
Intra-articular structures 685 
Ligaments of accessory 683 
Ligaments of cruciate, 685 
Memscectom}^ changes after 664 
Meniscectomy horizontal approach for, 659 
Menisci 686 

Menisci congenital discoid 671 
Meniscus medial discoid, 680 
Movements at 686 
Muscle attachments near 687 
Smdmg-Larsen- Johansson disease of patellar 
apices immobilisation treatment of, 388 
Snapping cause of 675 

Stiffness of after fracture of femur quadneeps- 
plasty for {demonstration), 209 
S3movial cavities, behaviour of penicillin in 106 
Kuntscher s intramedullary nail 735 

Nail in treatment of fractures of femur 729 


L 

Lactic acid, intra-articular injection of, for 
osteoarthritis 394 

Leeds University Moynihan Lecture (M N 
Smith-Petersen) 59 
Legs equalisation of length of 729 
Lengthening 490 

Muscles ischaemic necrosis of due to fatigue 581 
Len s disease {demonstration) 736 
Leveuf, Jacques 1886-1948 obituary 723 
Leyden Anna Clinic 729 


Lisbon, 2nd liitcrnatioml Course for the I2mcr- 
gciicics of Medicine and Siirgcrj, 1947, 217 
Lister, Joseph, 1827-1912, 196 

1 ivcrjiool Medical Institution, joint meeting witli 
Manchester Medical Society, 394 
University, M Ch Orth, examination results, 210 
Lob’s Wood {cditoiial), 4 
London Medical Exhibition 1947-48, 211 

Unieersity, Institute of Orthopaedics, 574 , 733 

M 

Macewen, Sir William (1848-1924) an eponymic 
centennial note, 376 

McMiirray T P , elected F R C S Eng , 389 
Maflucci s syndrome, 692 

Magnuson operation in stability of shoulder 730 
Malkin, S A S , elected F R C S Eng , 389 
Manchester Medical Society, joint meeting with 
Liverpool Medical Institution, 394 
Mandible, idiopathic hypertrophy {demonstration), 388 
Marble bones, 339 
Mclorheostosis, 532 

Menisccctomj , horizontal approach in, 659 
Knee joint changes after, 664 
Menisci, 686 

Congenital discoid 671 

Congenital discoid, association with cjstic de- 
generation, 680 
Medial discoid, 680 
Metatarsalgia, Morton s, 84 

Neurectomy for {demonstration), 209 
Plantar digital arteries in {demonstration), 213 
Miners Welfare Commission, Surgeons Conferences 
of, 1947, 211 392 
Miocene fossil remains 733 
Morton s metatarsalgia 84 

Metatarsalgia changes in plantar digital arteries 
in {demonstration) 213 

Metatarsalgia neurectomyfor {demonslralton), 209 
Muscles function redevelopment of 392 

Peroneal, contraction of, accompanying rigid 
flat foot, 624 

Subscapularis, role in stability of shoulder, 730 
Tibial anterior, blood supply of 587 
Tibial anterior ischaemic necrosis of, due to 
fatigue 581 

Tibial anterior, ischaemic necrosis of, relation- 
ship of exercise to 592 

Tibial, anterior vascular pattern of, effect of 
arterial occlusion on, 591 
Work {demonstration) 394 
Myelomatosis, multiple, 124 

Multiple abnormal serum protein in 144 
Multiple amyloidosis in 145 
Multiple Bence-Jones proteinuria in 144 
Multiple kidney changes in, 145 
Multiple myeloblastic {demonstration) 213 
Multiple peripheral blood changes in 146 
Myositis ossificans folloiving dislocation of hip 443 


N 

Nail in the skull 338 

Bed squamous-celled carcinoma of, 656 
Nephrotoxin chemical and kidney function 313 
Nerve graft, pedicled 572 

Radial paralysis of tendon transplantation for 
{film), 728 

Sciatic, paralysis of associated with dislocation 
of hip 444 

Nesbitt Robert, hfe and work 551 
Neuralgia braclual due to excision of outer end of 
clavicle for recurring dislocation {demonstration), 
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Tuberctilosisofhip txeatmentof [demoii$tyation),SlA 
Skeletal and pulmonary, skeletal and renal, 
combined {demonstration) 574 
Skeletal, treatment uith bacterium-free filtrate 
of tuberculous pus, 574 
Spinal, treatment of (demonstration) _ 574 
Spinal, treatment bj^ spinal fusion 574 
Turnouts plasma cell 124 


U 

Tjlna, fatigue fracture of, 622 
United States, orthopaedic surgerr in 562, 564 
Uraemia traumatic 309 
Traumabc treatment of 317 


V 

Vascular injuries (demonstration) 209 
Vitallium mould arthroplastj of hip 73 

Mould arthroplasty post-operative study of, 76 
t olkmann s ischaemic contracture, 729 


W 

Water balance, electrolyte ludnej function, 31 
Webb-Johnson Sir Alfred raised to peerage a 
Wilbs, Eugenie Leeson, 1910-48, obituary, 724 
Wilson P D , awarded Hon C B E , 205 
Witwatersrand Universitj Mastership of Sui 
f in Orthopaedics at 398 
Wounds, uar, causalgia due to 208 467 
CWnst, arthrodesis of (demonstration), 209 
Arthroplastj”^ of (demonstiation), 209 
Flexor and extensor retinacula of, 389 
Fusion of 220 


X 

Xanthoma, relation of benign giant-cell synoi 
to, 522 
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